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GEORGE STEPHENSON, THE FATHER OF 
RAILWAYS. 


However humble the origin of many of England’s - 
est men, they have invariably had mothers of remarkable 
character or of devoted earnestness in promoting the welfare 
of their sons. The father and mother of George Stephen- 
son were of lowly estate; but Mrs. Stephenson was always 


spoken of by those who knew her as “a canny body,” | he was strictly sober, and he wished to become a well to-do 


| stood upon the threshold of mathematics. in his first arith- 


metical sums, he was a young giant in his progress. He 
conquered *‘ figures” in a daily advance that eclipsed ull bis 
competitors. He was ‘“‘summing”’ at the night school, 
‘summing " in his engine house, ‘‘ summing” at all hours; 
and yet neither his engine nor his birds were neglected. He 
made Time bend to his will. The beerhouse and the tavern 
had no attractions for him He was not a teetotaler, but 


which in the North means all that is nice and clever and | and skillful workman—to win the confidence of his employ 


sa and reliable. 
am, and the daughter of Robert Carr, a dyer. 


seen in the old churchyard. 


House, where George was 
born, on June 9, 1781. 
The incidents of his early 
days, which one sorrows 
over while reading Smiles’ 
touching narrative of his 
life, studied from the ulti- 
mate standpoint of his 
success, were absolutely 
necessary to the building 
up of the man who was 
fated to build up our rail- 
way system. At the age 
of eight the boy began to 
work. His parents were 
too poor to send him to 
school. He herded cattle 
for a widow, who had a 
little farm near Wrylan. 
His wages were a shilling 
a week—twopence a day. 
His life in the open air 
stimulated his love of 
birds and domestic ani- 
mals. In addition to the 
duties of herdsman, he 
had to shut the gates of 
the tramroad when the 
wagons had passed, to 
keep the cows from stray- 
ingupon thetrack. There 
were little water streams 
here and there. Upon 
their miniature banks he 
and a companion named 
Thirlwall erected tiny 
mills. From this they 
rose to a higher standard 
of amusement. They mod- 
eled engines out of clay, 
and converted hemlock 
stems into imaginary 
steam-pipes. Then the 
made corves, or sm 
wagons, out of corks, and 
drew them about by the. 
mechanism of a miniature 
winding-machine. Some 
of the pitmen passing to 
and fro smashed the whole 
of the apparatus. Com- 
bined with courage and a 
certain softness of disposi- 
tion, there is in the lower 
classes of the pit villages a 
great deal of brutality and 
coarse spitefulness toward 
the young. Just as Cano- 
va, When a child, modeled 
Statues, George Stephen- 
son modeled engines and 
tramways and winding 
machines; and many a 
year later his herculean 
works were fora time only 
regarded as toys of little 
more use than the mechanical playthings of his infancy. 
_ From tending cows he was promoted to hoeing turnips at 
fourpence a day; from turnips he was advanced to the work 
he most desired—he was employed at the adjacent pit to 
drive the “gin” horse. At fourteen he obtained the posi- 
tion of assistant fireman, under his father, at a shilling a 


Born Jone 9, 1781. 


day. When he was promoted to be engineer he was seven- | 


teen years of age, and he could neither read nor write; but 
his perceptive faculties were keen and active, and he was 
an earnest student of practical mechanics. He used contin- 
ualiy to take his engine all to pieces and examine its parts 
ction. en it and loved it, spending most of 

eisure in studying i wi ing it i : 
Wahler aunon ying its powers and keeping it in perfect 
a eighteen George Stephenson did not even know his 
alphabet, though he had learned the A B C of the Newburn 
pumping engine. He had often sat listening to the news- 
—— wonders divulged at the engine fire by men who could 
eames It now dawned upon him that the art of reading was 
yma to his advancement as a skilled mechanic. To 
ni ate what he ought to do was to doit. He went to a 
re school, kept by a Scotchman, one Andrew Robertson. 


‘\ grown man in stature and experience, he sat down to 
An engine man, with a vague ambition to 
went to school to learn the infantile mys- 
He learned with avid- 
When he 


make pothooks. 

rise still higher, he 

leries of the first lessons in spelling. 
desi 


ity, for he studied with a hungry desire to learn. 


She was Mabel Carr, a native of Oving-/| ers, and have the respect of his neighbors. The coppers | 
The Carrs | 
were people of substance, and their family tombstone is | 
Mabel’s husband, Robert, was | 
an ordinary working man, and they lived at Wylam, about | did not go beyond local success and a competent livelihood. 
eight miles from Neweastle, in a cottage called High-street ' 


paid to Andrew Robertson were an investment in this direc- 
tion; and, although he worked with the ardor of a great 
ambition, it is pretty evident that at this period his desires 


In order to add to his income he mended shoes. His wages 


GEORGE STEPHENSON. 
AFTER THE PAINTING BY JOHN LUCAS. 


at the Dolly Pit, where he was engineman, were one pound | 
a week, and the first guinea he saved was out of his ama- | 
teur shoe work. He could iurn his hand to anything. He} 
mended clocks as well as shoes, and ‘‘ doctored” engines | 
also; and he could “ throw the hammer” in the local games 
further than anybody. Among the shoes that he mended 
were those of Fanny Henderson, who was the domestic ser- 
vant in a little farmhouse where he lodged. He carried the 
shoes about in his pocket, the talisman of his love. 

On November 28, 1802, George Stephenson married Fanny 
Henderson at Newburn church. After the ceremony he and 
his wife went to pay their respects to George’s father and 
mother at Jolly’s Close. Old Stephenson was still an engine 
fireman. From Jolly’s Close George took his wife home to , 
Wellington Quay, where he was employed as brakesman. | 
He had saved enough money to furnish a cottage in a very 
humble manner, and thither he and his bride journeyed in 
the pretty old fashion of saddle and pillion. Robert Gray | 
and Anne Henderson were their companions on this occa- 
sion. George and Fanny were on one horse, Fanny with 
her arms round George’s waist, and Robert and Anne fol- 
lowed, similarly mounted. They rode for fifteen miles. 
The young married couple lived a quiet, happy, homely 
life. George spent a good deal of time in experiments on 
perpetual motion. On October 16th, 1808, his son Robert 
was born. In 1808 he and two other brakesmen, Robert | 
Wedderburn and George Dodds, took a small contract 


8, 
made shoe lasts for the shoemakers, mended boots, and’even 
cut out the pitmen’s clothes for their wives to make up, He 
noticed defects in the pit ropes and the construction of the 
winding apparatus. He suggested certain alterations, and, 
being allowed to make them, saved thereby for the proprie- 
tors both money and labor. 

George Stephenson's first great local triumph was at the 
village of Killingworth, where the High Pit was being 
pumped by an atmospheric or Newcomen engine. The 
water could not be kept under. A whole year’s pumping 


, had done little or no good, and the engine had come to he 


One Saturday afternoon 
George went to look at 
the work. He was asked 
by a man empioyed at 
the pit what he made of 


regarded as a complete failure. 


it. ‘‘In a week I could 
send you to the bottom,” 
said George in reply. Al- 


though Stephenson was 
then only a brakesman, 
he was regarded as a prac- 
tical and ingenious man, 
and the conversation in 
uestion was reported to 
r. Ralph Dodds, the 
head viewer, who hunted 
George up and told him 
if he really could pum 


the pit dry be woul 
e him a man for 
life.” George undertook 


the job, on one condi- 
tion; the workmen, he 
, ‘must either be all 
Whigs or all Tories.” 
George knew well enough 
that the regular men em- 
ployed at the pit who bad 
failed during the last 
twelve months to make 
any impression upon the 
flood would hardly rejoice 
in his success; he insisted, 
therefore, upon employ- 
ing bis own laborers and 
thus securing to himself 
a fair trial. He took the 
engine to pieces, — 
the injection cap, packed 
the cylinder at the bot- 
tom, made other altera- 
tions which occupied four 
days, and within the 
week the pit was dry and 
the men at work. This 
gave the self-taught en- 
gineer a wide reputation. 
The first tramway was 
made in 1800, by Benja- 
min Outram, a native of 
Derbyshire, who used 
stone props instead of 
timber in supporting the 
a of the rails. 
8 constructed on this 
fashion were named after 
him; they were known 
as ‘‘Outram roads,” and 
thus the corruption to the 
present definition, tram- 
roads. Some speculative 
applications of steam 
were made to the pro- 
pulsion of wheeled car- 
Tiages—an idea by no 
means new, even at that 
time. Nothing, however, 
of any importance was done until 1802, when Trevithick 
invented a steam locomotive to run upon common roads, 
Mr. Stephenson examined this engine made by Trevi- 
thick, and his mind continually brooded over the subject. 
The locomotive, in a limping and profitless way, may be 
said already to have existed when George Stephenson made 
his first drawings; but it only existed in the colliery dis- 
tricts, where it laboriously hauled coals at two or three 
miles an hour, and at an expense considerably beyond thot 
of horseflesh. One of bis greatest discoveries in connection 
with the locomotive engine was the utilization of the jéts of 
exhaust steam to create a draught forthe furnace, thus 
doubling the power of his first locomotive, and leading him 
ultimately to the invention of his multitubular boiler. In 
1815 he had made an engine which was notable for the fol- 
lowing improvements on all other efforts—namely, ‘‘ simple 
and direct communication between the cylinder and the 
wheels rolling upon the rails; joint adhesion of ail the wheels 


Drep Aveust 12, 1848. 


| attained by the use of horizontal connecting rods; and, 


finally, a beautiful method of exhausting the combustion of 


| the fuel by employing the waste steam, which had formerly 


been allowed uselessly to escape into the air.” 

It was about this period that he invented the safety lamp, 
stimulated thereto by the frequent fatal explosions at the 
local mines. There is nothing more dramatic in biographi- 
eal history than the way in which he tested-its power at the 
risk of his life. Accompanied at midnight by his friend 
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Mr. Nicholas Wood and his son Robert, he descended the 
pit, and, leaving them at a safe distance, entered a heading 
where there was a blower, and courageously held up his 
lamp in the midst of the gas. Certain and instant Jeath 
must have followed had not his invention been complete. 
It is not necessary to dwell upon the controversy which fol- 
lowed in regard to the first conception and construction of 
the safety lamp. Sir Humphry Davy was almost simul- 
taneously occupied with a similar idea, but it was afterward 
sufficiently established by dates and evidence that the two 
inventions were distinct and separate events, with this dif- 
ference in favor of George Stephenson, that he had made and 
tested his prior to the production of the ‘‘ Davy,” and that 
when this lamp of the great scientist was sent down into the 
north the local pitmen were already using the ‘‘ Geordie,” 
which even to this day is regarded as the best and most reli- 
able lamp of the two. In 1818 George received a testimo- 
nial of one thousand pounds at a public dinner given at 


STREET HOUSE, WYLAM, THE BIRTHPLACE OF GEORGE STEPHENSON. 


Neweastle-on-Tyne, with a piece of plate bearing an inscrip- 
tion, founded upon conclusive evidence taken before the 
Literary and Philosophical Society, proclaiming that, ‘‘ Mr. 
George Stephenson having discovered the fact that inflamed 
fire-damp will not pass through tubes and apertures of small 
dimensions, and having been the first to apply that principle 
in the construction of a safety lamp, calculated for the pre- 
servation of hum in life, this tankard, purchased with a part 
of a sum of £1,00) subscription, raised for his remuneration, 
was presented to him at a general meeting of the subscrib 
ers, under the presidency of Charles John Brandling, Esq.” 
In the meantime, George had been devoting himself to his 
engine, and more particularly to the improvement of the 
rails laid down on the Killingworth Colliery lines, and he 
constructed soon afterward a short railway for the Hetton 
Colliery Company, upon which his locomotive made a speed 
of four miles an hour with a weight of sixty-four tons. This 
railway was opened on November 18, 1822, amid a large 
crowd of spectators. Five locomotives were at work under 
the direction of George Stephenson’s brother Robert. About 
this time Mr. Edward Pease projected a railway from Wit- 
ton colliery, a few miles above Darlington, to Stockton-on- | 
Tees, and undertook what Smiles calls the ‘: desperate enter- 
yrise” of obtaining an Act of Parliament to construct it. 
t was said of him by an old friend that be was a man who 
could see a hundred years ahead. The criticism proved to be a 
just one. In railway affairs he was the first stanch believer 


THE EXPERIMENT COACH, COMMON CAR. | 


in George Stephenson, and they became eventually fast and 
earnest friends. The Stockton and Darlington Railway Bill 
was a Parliamentary battle for some years; thrown out at 
first, but finally accepted. It was originally only intended 
to be a tramway worked by horse power, and as such it was 
surveyed, and its construction commenced by Mr. Stephen- 
son. During the progress of the works the engineer sug- 
gested frequently that he should be allowed to work the line 
with locomotives, and finally Mr. Pease and his friends 
were prevailed upon to consent, The railway was opened 
for traffic on September 27, 1825, George Stephenson him- 
self driving the first locomotive, the engine drawing thirty- 
eight vehicles, upon which there were four hundred and 
fifty passengers and some ninety tons of merchs.:dise. The 
highest speed attained was twelve miles an hour; the aver- 

e, four to six. The railway was projected for the purpose 
of opening up the Stockton and Darlington coal district. 


Within a few years of Mr. Lambton’s parliamentary “‘tri-| cotton from egy oy to Manchester than it had taken to 
umph” the annual shipment of coal carried by the Stockton | bring them across the Atlantic. 
and Darlington Railway to Stockton and Middlesborough| At first, even.to the enterprising men of the North, the 
excceded 500,000 tons. What was almost equally surpris- | tramroad seemed a wild kind of scheme; hut at length sur- 
ing to the enterprising constructors of the line, although they | veys were made witha view to obtaining an Act of Parlia- 
had looked for a reasonable passenger traffic, was the rapid | ment for the purpose. So inimical to the general welfare 
increase in the number of persons who consented to risk | was the iron road regarded that the surveyors and their as- 
their lives in the ‘‘ railway coach” which the directors had | sistants were attacked by mobs of people, and noted bruisers 
authorized Mr. Stephenson to build. This first railway car- | had to be en to carry the theodolite, an instrument 
riage, very much like a large bathing machine, was called | which appeared to excite the ferocity of the natives to its 
‘*The Experiment.” It was, however, not permitted at the | highest pitch. These obstructions were common and fre- 
outset to propel it by a locomotive; it was drawn by one | quent, even before the advent of che locomotive—how seri 
horse, and made a journey daily each way between Stock | ous they were afterwards is a matter of history. The con- 
ton and Darlington, the distance of twelve miles being | struction of railways was not only opposed by the ignorant 
accomplished in about two hours. The fare was a shilling; | people in country districts with pitchforks, with guns, and 
there was no distinction of class, and each passenger was | with stones, but they excited the most determined opposi- 
allowed fourteen pounds of luggage. The coach was not | tion of great landowners, of leading men in cities, of public 
worked by the company, but was let to Messrs. Pickersgill | bodies, and of Parliament itself. No improvement in the 


THE FIRST RAILWAY SUSPENSION BRIDGE 
ERECTED OVER THE TEES. 


& Harland, railway carriers, under arrangement as to the | social, domestic, or political economy of a people was ever 
payment of tolls for using the line, rent of ‘‘ booking cab- carried against more persistent hostility, or with greater self- 
ins,” etc. “The Experiment” proved so great a success | denial, energy, and perseverance on the part of the projector 
that other persons rented coaches and ran them upon the | and his handful of friends and adherents. Mr. Sandars, an 
line. It was only a single line with four sidirgs in the | influential Liverpool merchant, was among. the first pro- 
mile, and when the two coaches met there arose the difficult | moters of the Liverpool and Mancbester tramway, and he 


question of which should go back. It had already been | held public meetings upon the subject in various parts of the 


understood that light wagons should always give way to 
loaded ones, and that as to passenger-coaches, they should 
have preference over coals; but, in regard to the competition 


district, ome more particularly in the Exchange at Liver- 
pool, another at the George Hotel at Warrington. 
Finally, the work was handed over to Mr. Stephenson. A 


between coaches, the drivers and the passengers had to| Liverpool committee, under his advice, proceeded to form a 
quarrel that out among themselves. Eventually a compro-|¢ompany of proprietors for the construction of a double 
mise was effected by the erection of a post mid vay between | line of railway, and in due course of time the plans were 
sidings, and the establishment of a rule that the driver who | prepared. The loeal canal company entered against it an 
had passed the pillar should go on, and the man coming | uncompromising hostility; and, indeed, all the navigation 
the other way go back. Mr. Clephan, a north-country | companies of the kingdom combined to oppose the projected 
writer, quoted by Mr. Smiles, mentions that a man named | Liverpool and Manchester line. The journals of the tire, 
Dixon, the driver of one of these coaches, was the inventor | with few exceptions, treated the matter with ridicule, and 
of carriage-lightMmg on railways. ‘‘On dark winter nights, |the champions of the existing systems of transport in 
having compassion on his passengers, he would buy a penny | pamphlets and in public speeches denounced the project of 
carriage by steam as one of the most damaging and awful 
character. They declared the locomotive would poison the 
air, kill the birds as they flew over them, destroy the pres- 
ervation of pheasants, burn up the farms and homesteads 
near the lines; that oats and hay would become unsalable 
because horses would become extinct; traveling on the high- 
ways would become impossible; country inns would be 
ruined; boilers would burst and kill hundreds of passengers; 
avd, indeed, there was no peril or evil imaginable that was 
not predicted to attend the working of a railroad by steam. 
George Stephenson worked night and day at his survey, at 
his plans, and at the improvements in his engine, and on 
March 21, 1825, the Liverpool and Manchester Bill went 
into Committee of the House of Commons. Its opponents 
were backed by great wealth, and by all the legal talent that 
could be got together for money. Among the counsel 
against the bill were Mr. (afterwards Baron) Alderson, Mr. 
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candle and place it, lighted, among them on the table of | 
‘The Experiment; the first railway-coach (which, by-the- | 
way, ended its days at Shildon as a railway cabin, being also 
the first coach on the rail, first, second, and third class jam- 
med all into one) that indulged its customers with light in 
darkness.” The Stockton and Darlington Railway, pro- 
jected by Edward Pease, and carried out by George Ste-| 
phenson, was a great success; and the engineer, in his later | 
days of prosperity, did not forget his early friend, who was | 
very proud of exhibiting a handsome gold watch bearing | 
the following inscription: ‘‘ Esteem and gratitude, from | 
George Stephenson to Edward Pease.” 

The success of the Stockton and Darlington Railway and | 
the chronic congestion of transport between Liverpool and | 
Mancbester stimulated the manufacturers of South Lanca- | 
shire to project a tramroad between the famous northern 


_Port and Cottonopolis, It took longer to couvey cargoes of 
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(afterwards Baron) Parke, Mr MacDonnell, Mr. Harrison, 
Mr. Earle, Mr. Cullen, and others; the case for the railway 
being conducted by Mr. Adam, Mr. Serjeant Spankie, Mr. 
William Braham, and Mr. Joy. Mr. George Stephenson, 
many years afterwards, told his friends that his chief diffi- 
culty, during his evidence, was to keep down the rate of 
speed of his locomotive, for the promoters of the bill had 
told him that if he talked of going at a greater rate than ten 
miles an hour he would utterly ruin their case. ‘‘ It was,” 
said Stephenson, ‘‘not an easy task for me to keep the 
engine down; but it had to be done, and I did it. I was not 
long in the witness-box before I began to wish for a hole to 
creep out at. I could not find words to satisfy either the 
committee or myself. I was subjected to the cross-exam- 
ination of eight or ten barristers, purposely, as far as possible, 
to bewilder me. Some member of the committee asked if 
I was a foreigner, and another hinted that i was mad; but [ 
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,» with every rebuff, and went on with my plans, de- | 
ed not to be put down.” It is not within the compass | 
of this article to give anything like a sketch of the proceed- 
i before the committee. ‘The characteristic words just 
arial are sufficient to indicate the hardships endured by 
p As chief witness and his friends. Once or twice, however, 
with all bis humility, Stephenson broke out. Asked, seat 
sample, if something he said was not on the hypothesis that | 
ob railroad was perfect, he replied, “ Yes, it is; and I mean 
to make it perfect,” It is an old story now, but the subject 
the committee may hardly be passed over without re- 
ting it, that one o' the members of the Committee put 
the follwing case: ‘* Suppose, now, one of these engines to 
be going along a railroad at a rate of nine or ten miles an 
hour, and that a cow were to stray upoa the line, and get in 
the way of the engine, would not that, think you, be a ve 
awkward circumstance?” ‘‘ Yes,” replied Stephenson, wit 
a smile aud a twinkle of his merry eye, “ very awkward | 
indeed—for the coo.” The insolence of the question as to| 
whether he was a foreigner arose from Stephenson's North- 
umbrian accent, which ‘he retained with very little modifica- 
tion to the end of his life. After many days the committee 
divided on the preamble of the bill, which was carried by a 
majority of one—37 for, 36 against. The clauses were next 
taken, On a division, the first, which empowered the com- 
pany to make the railway, was lost by a majority of 19 to 
1}: the next, which empowered the company to take land, 
was also lost, whereupon Mr. Adam, on the part of the pro- 
moters, withdrew the bill. The defeat was in some measure 
promoted by the obstacles which the survey had to eo- 
counter from landowners and canal companies,thus rendering 
the plans sufficiently imperfect to be vulnerable under strict 
legal criticism. 
rd Sefton and Lord Derby were two of the greatest op- 
ents of the bill; and in the next survey for the line the 
property of the former was avoided, and only a few detach- 
ed fields of the latter included. The game-preserving lo- 
calities were carefully ruled out of the plans, and many 
other objections raised to the first line were considered and | 
avoided in the second; and in their second prospectus the | 
company agreed not to require any clause in the Act em- | 
powering them to use the locomotive, but to submit to what- 
ever restrictions Parliament might im upon its use in 
the interest of property and the public at large. Aftera 
second hot parliamentary battle the third reading of the bill 
was passed by a majority of 88 to 41; and when it went up 
to the House of: Lords it was almost unanimously accepted, 
the Earl of Derby and his relative the Earl of Sefton being 
its only opponents. It cost £27,000 to obtain the Act. Mr. 
George Stephenson was appointed principal engineer. 
When the great works of the Liverpool and Manchester line 
were completed, the question arose as to how it should be 
worked—whetber by stationary engines, by horses, or by the 


of 
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until the 10th, and they both gave out in one way or another 
during the work they undertook. The ‘‘ Perseverance” could 
only make a speed of from five tosix miles an hour, and was 
withdrawn from competition. The prize was, therefore, 
awarded to the “ Rocket;” and from this moment many of 
Mr. Stephenson’s bitterest my rag became his best friends. 
The railway was opened on Sept. 15, 1830. 

From this time until a few years before his death George 
Stephenson, assisted by his son, was occupied in carrying 
out our great railway system. The London and Birmingham 
line was in due course projected, with the two Stephensons 
as joint engineers. he engineering difficulties of the 
undertaking were enormous, notably the boring of Kilsby 
tunnel, one of the most remarkable and interesting works in 
the history of railways. The opposition of the land-owners 
of Northampton forced its construction upon the company. 
The first ‘contractor, in face of immense falls of sand and 
inundations of water, abandoned the work. George Stephen- 
son never once wavered or gave way. e tunnel was 
eventually made; and it is estimated that the water pumped 
out of it during the progress of the works would be equal to 
the contents of the Thames at high water between London 
and Woolwich. In 1835 the North Midland Railway was 
projected; the Act was obtained in the followin bal and 
the line commenced by Mr. Stephenson, assis y one 0 | 
his favorite pupils, Mr. Swauwick, in 1837. Seventy-two 
miles and a half in length, it had two hundred bridges and 
seven tunnels; and it was during the construction of this 
magnificent railway—‘‘far more wonderful,” Mr. Smiles 
thinks, ‘‘ than Napoleon’s vaunted road over the Simplon "— 
that Mr. Stephenson associated himself with the collieries at 
Clay Cross, and eventually took up his residence at Tapton 
House, Chesterfield. 

The famous engineer's last days were spent in a dignitied 
and pleasant rest. He occupied much of the leisure of his 
retirement in superintending the cultivation of his garden ut 
Tapton House. 

Sir Robert Peel was one of his most intimate friends, 
and he spent many pleasant days at the famous minister's 
hospitable house, Drayton Manor. He was present at the 
opening of many of the new railways that were inaugurated 
in his latter days. He died on Aug. 12, 1848, and was 
buried in the new church (Trinity) at Chesterfield. —J?/us- 
trated London News. 


THE GEORGE STEPHENSON CENTENARY AT 
NEWCASTLE. 

THE celebration on Wednesday, June 8, 1881, of the 
hundredth anniversary of George Stephenson's birthday, 
took place at Newcastle-on-Tyne, according to previous 
arrangement, 


The town was abundantly decorated for this occasion. 
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wheels coupled, 6 ft. diameter; diameter of cylinders, 1 ft. 
544 in.; length of stroke, 2 ft. 2 in.; W. B. Wright, engi- 
. 


7. No. 1268, furnished by the North-Eastern Railway Com- 
pany, built by the company at. North road, Darlington: ex- 
on senger engine on six wheels—four wheels coupled, 

ft. diameter; diameter of cylinders, 1 ft. 5 in.; length of 
stroke. 2 ft. 2 in.; E. Fletcher, engineer. 


8. No. 829 (Stephenson), furnished by the London, 
Brighton, and South Coast Company, built by them at 
Brighton Works; express passenger “oo on six wheeis— 
driving-wheels (single), 6 ft. 6 in. eter; diameter of 
cylinders, 1 ft. 5in ; length of stroke, 2 ft. , nee of boiler, 
10 ft. 2 in.; diameter ditto, 4 ft. 8 in.; length of fire-box, 5 ft. 
814 in. outside; breadth of ditto, 4 ft. 1 in. ditto; W. 
Stroudley, engineer. 


9. No. 1,000, furnished by North-Eastern Railway Com- 
pany, built by the company at Gateshead; bogie tank pas- 
senger engine on eight wheels—four wheels coupled, 5 ft. 6 
in. diameter; diameter of cylinders, 1 ft. 5 in.; length of 
stroke, 1 ft. 10 in.; E. Fletcher, engineer. 

10. No. 313, furnished by Lancashire and Yorkshire Com- 
pany, built by same company: goods engine on six wheels, 
all coupled, 4 ft. 6 in. diameter; diameter of cylinders, 1 ft. 
5% in.; length of stroke, 2 ft. 2 in.; W. B. Wright, engineer. 

11. No, 1451, furnished by Midland soe Company, 
built by Messrs. R. Stephenson & Co., Newcastle; main line 
goods engine on six wheels, all coupled, 5 ft 244 in. diameter; 
diameter of cylinders, 1 ft. 544 in.; length of stroke, 2 ft. 2 
in.; 8. W. Johnson, engineer. 

12. No. 626,furnished by North-Eastern Rai] way Company; 
built by North-Eastern Railway Company, North road, 
Darlington; goods engine on six wheels, ail coupted, 5 ft. 6 
in. diameter; diameter of cylinders, 1 ft. 5 in.; length of 
stroke, 2 ft. 2in.; E. Fletcher, engincer. 

13. No. 484, furnished by the North-Eastern Railway Com- 
pany, built by the company at Gateshead; express goods 
engine on six wheels all coupled, 3 ft. diameter; diameter 
of cylinders, 1 ft. 5 in.; length of stroke, 2 ft.; E. Fletcher, 
engineer. 

14. No. 247, furnished by Lancashire and Yorkshire Rail- 
way Company, built by Messrs. Ritson & Co., Leeds; 
tank engine on eight wheels, six wheels coupled, 5 ft. 1 in. 
diameter; diameter of cylinders, 1 ft. 5%¢ in.- length of 
stroke, 2 ft. 2in.; W. B. Wright, engineer. 

15. No. 1435, furnished by North-Eastern Railway Com- 
pany, built by R. and W. Maethaom, Newcastle; bogie pas- 
senger engine on eight wheels, four wheels coupled, 5 ft. 
diameter; diameter of cylinders, 1 ft. 4 in.; length of stroke, 
1 ft. 10 in ; E, Fletcher, engineer. 


ight o Engine , 
Capacity of /Tank'y 


FIRST LOCOMOTIVE, STOCKTON AND DARLINGTON RAILWAY 
COMPANY 


EXERESS LOCOMOTIVE, NORTH BRITISH RAILWAY COMPANY 
DEUMMOND, 1877 


Diameter of Cylinders 18 inchen, 
Stroke of Pistons 
Diameter of Wheeis y 

Total Heating Surface 1,t00 Square Ft 
Weight of Fnzine 44 
Capacity of Tank 


“THEN AND NOW.”—THE EARLIEST AND LATEST LOCOMOTIVE ENGINES, 


locomotive. Scores of projects were submitted to the 
directors, some from France and some from America; 
schemes for working with water-power, schemes for work- 
ing with hydrogen, schemes for working with carbonic gas, 
schemes of atmospheric pressure, and every kind of fixed 
and locomotive power, including a greased road with cog- 
rails. It was urged against Stephenson’s engine that smooth 
wheels and smooth rails could not possibly work, and the 
two chief engineers of the day reported in favor of fixed 
engines. ‘* Not a single professional man of eminence,” says 
Smiles, ‘could be found to coincide with George Steph<n- 
son in his preference for locomotive over fixed-eugine 
power; he had scarcely a supporter, and the locomotive 
system seemed on the eve of being abandoned. Nevertheless, 
Stephenson persevered; and finally, under his persistent 
assurances that the locomotive would do all and more than 
they could possibly require, they (the directors) determined 
to offer a prize of for the best locomotive 
engine which, on a certain day, should fulfill certain 
specified conditions in the most satisfactory manner, all 
they asked for in the way of epee being that ten miles an 
hour should be maintained.” In the meantime Mr. Stephen- 
son had established a locomotive manufactory at Newcastle. 
on-Tyne, which was under the chief management of his 
son, and several engines had already been constructed at 
these works. For the famous trial, and the premium of 
£500, four engines were entered to compete—namely, 
Braithwaite & Ericson’s ‘‘ Novelty,” Mr. Timoth Hark. 
worth’s ‘*Sanspareil,”” Stephenson & Company’s ‘‘ Rocket,” 
and Mr. Burstall’s “‘ Perseverance.” On the day fixed, Oct. 
6, there was a great and distinguished crowd to see the 
show. Stephenson’s engine stood third on the list for 
trial, but it was ready first, and made an experimental trip 
in which it ran twelve miles in fifty-three minutes. e 
Novelty” was next called, and made a brief experiment; so 
also was the ‘*Sanspareil.” The contest, however, was post- 
poned until the following day, in the interest of these two 
latter engines. The special peculiarity of the ‘‘ Novelty” was 
that the air was driven through the fire by means of bellows, 
which early on the trial- day burst, and prevented the engine 
from performiog. The boiler of the ‘ Sanspareil ” proved 
defective, and the trial was again postponed till the next 
day. In the meantime, to satisfy the crowd, however, Mr. 
Stephenson attached the -‘ Rocket” to a coach containing 
thirty persons, and ran them about at the rate of 
twenty-four to thirty miles an hour to their vast 
delight and astonishment. On the next day the “ Rocket” 
Was duiy tested, and it more than satisfied every 
pondition, the maximum velocity which it attained 
veing twenty-nine miles an hour. or, as Mr. Smiles says, 
about three times the sneed that one of the judges of the 
competition had declared to be the limit of possibility.” The 
Novelty” and the “‘Sanspareil” were not ready for trial, 


Above 400 tall Venetian masts, covered with red cloth, and 
surmounted by gilt spear-heads, each supporting a trophy of 
flags, were ranged along the principal streets; and there was 
a grand show of banners and a variety of garlands, orna- 
mental mottoes, wreaius of foliage, and floral decorations, on 
the fronts of the houses and shops. The Gray column, which 
was erected in honor of Earl Gray, the Reform Bill Minister 
of 1882, had aflixed to its base an inscription bearing the 
name of George Stephenson, accompanied by those of 
Hedley, Blenkinsop, Trevithick, and others who preceded 
him in attempts to contrive the locomotive engine. The 
monument or statue of George Stephenson, by the sculptor 
Lough, in Neville street, was adorned with a tasteful arrange- 
ment of plants and flowers. The High Level Bridge, the 
Central Railway Station, and the Town Hall of Newcastle, 
were handsomely décorated with appropriate festive designs. 

The town was early filled with thousands of holiday people, 
and with visitors from other places of Northumberland, Dur- 
ham, and North -Yorkshire. The first notable exhibition of 
the day was the procession of modern railway engines, which 
started from the Central Station to Street House, Wylam, 
George Stephenson’s birthplace, shortly after eight o’elock. 
The engines which took part in this procession were: 


1. No. 368, furnished by the North-Eastern Railway Com- 
pany, built by the company.at Gateshead, express passenger 
engine on six wheels—four wheels coupled, 7 ft. diameter; 
diameter of cylinders, 1 ft. 544 in.; length of stroke, 2 ft. ; 
E. Fletcher, engineer. 


2. No. 493 (Netherby), furnished by the North British 
Railway Company, built by the company at Cowlair’s Works: 
bogie passenger engine on eight wheels—four wheels coupled 
6 ft. 6 in. diameter; diameter of cylinders, 1 ft. 6 in.; length 
of stroke, 2 ft. 2 in.; D. Drummond, engineer. 

8. No. 619 (Mabel), furnished by the London and North- 
Western Railway Company, built by the company; standard 
main-line passenger engjne on six wheels—four wheels 
coupled, 6 ft. 6 in. in diameter; diameter of cylinders, 1 ft. 
5in.; length of stroke, 2 ft.; F. W. Webb, engineer. 

4. No. 1521, furnished by the Midland Railway Company; 
built by Messrs. Neilson & Co., Glasgow; express passenger 
engine on six wheels—four wheels coupled; 6 ft. 9 in. di- 
ameter; diameter of cylinders. 1 ft. 6in.; length of stroke, 2 
ft. 2in.; 8. W. Johnson, engineer. 

5. No. 664, furnished by the Great Northern Railway Com- 
pany; built by the company; bogie passenger engine on 
eight wheels—driving-wheels, 8 ft. diameter; diameter of 
cylinders, 1 ft. 6 in; length of stroke, 2 ft. 4 in.; P. Stirling, 
engineer. 

6. No. 653, furnished by the Lancashire and Yorkshire 


Railway Company; built by Messrs. Sharp, Stewart, & Co., 
Manchester; bogie passenger engine on eight wheels—four 


16. Locomotive furnished by London and North-Western 
Railway Company, built by Grand Junction Railway Com- 
pany, 1842; passenger engine; outside cylinders, 1 ft. 34% in. 
diameter; stroke, 1 ft. 10 in.; single drivine wheels, 6 ft. 
diameter; leading and trai!ing wheels, 8 ft. 6 in. diameter; 
this engine has a six-wheel tender; specially constructed 
with tank under couple floor; F. W. Webb, engineer. 

The peceunen was witnessed by large crowds of people, 
who cheered it alcng the entire route. The engines were 
linked together and ran thus on to Wylam, eight miles from 
the town. They were there placed for exhibition together 
with the five old original locomotives, which were the Kil- 
lingworth engine (the first that Stephenson ever made), the 
Hetton Colliery engine, the old Darlington engine, No. 1 Lo- 
comotive, from Darlington, and the ‘“ Victor” from the 
North-Eastern Railway, A special train followed, carrying 
the Mayors of Newcastle and neighboring towns, with other 
members of the municipal corporations, and persons of local 
distinction. On reaching Wylam the train slowed until it 
came opposite the house where Stephenson was born, when 
it stopped to allow the occupants of the train to inspect the 
old place. Here the Mayor of Newcastle and his friends 
alighted, and in commemoration of the event an oak-tree 
was planted by his Worship the Mayor. The return journey 
war then made, and upon reaching Newcasile the typical 
engines were shunted into a siding for public inspection dur- 
ing the remainder of the day. The next event was a monster 
procession of draught horses, gayly caparisoned, with carts 
and lorries, and prizes were awarded for those best groomed 
apd most tastefully decorated. Prizes were also given by 
the Mayor for the best decorated locomotive engine in the 
procession from the central railway station. 

A representative procession, consisting of the members of 
the Corporations of Newcastle, Gateshead, Jarrow, and South 
Shields, the foreign consuls, various public bodies, frie 
and benefit societies, trade councils, and workmen connect 
with the different workshops and factories of the district, to- 
gether with the miners of Northumberland and Durham, 

araded the streets at noon, the numbers in this procession 
ing estimated at upwards of 40,000. The procession was 
divided into halves, each wie a separate route from the 
Central Railway Station to the Town-moor, where three plat- 
forms were provided for speaking purposes. Each portion 
occupied upwards of three hours in passing a given point. 
The streets were crowded, and, viewed from the balconies 
and windows, presented a spectacle which has never been 
equaled in the district. The platforms on the Town-moor 
were occupied by the various trade representatives, who de- 
livered addresses appropriate to the occasion. Resolutions 
extolling the genius of Stephenson and the beneficial results 
of his work, and pledging the meeting to support the erec- 
tion of a Stephenson Collage, wore carried ac- 
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At an earlier hour of the morning a public breakfast was 
held in the Bath-lane School-room, under the presidency of 
Mr. Joseph Cowen, M.P., when a Stephenson Scholarship 
Fund was established. The scholarships will be of a three- 
fold character—the Stephenson University Exhibition, open 
to any candidates in the counties of Northumberland and 
Durham, under twenty-one years of age; the Stephenson 
Engineering Exhibition, open to any candidate of sufficient 
merit, not more than pineteen years of aye, attending any 
science school or class in Northumberland or Durham; and 
the Stephenson Science and Art Scholarship, open to any 
scholars from the public elementary schools of Northumber- 
land and Durham who have passed the sixth standard. It is 
proposed to establish three of these latter scholarships for 
the children of agriculturists, three for the children of 
miners; and four for the children of mechanics and engi- 
neers, The scheme was launched this morning under most 
promising auspices, and it is likely to be carried through 
with great energy. In addition to this memorial of the day, 
a scheme is on foot to raise £20,000 t» erect a new building 
for the School of Physical Science in the town. 

The proceedings concluded in the evening with a banquet 
in the Westgate Assembly Rooms, at which the Mayor of 
Newcastle presided. There was also a popular féte in the 
Leazes Park, and an exhibition of models of engines, relics 
of Stephenson, foreign orders, letters. and pictures in the 
Literary and Philosophical Society’s Library and Lecture 
Room. At ten o’clock at night there was a display of fire- 
works. 

At Chesterfield, where George Stephenson resided in the 
latter part of his life, the centenary of his birth was com- 
memorated, as well as at Newcastle. There was a pro- 
cession, a special choral service in the church, a banquet, 
a concert, and a display of fireworks in the evening. At the 
Crystal Palace an exhibition of models of important railway 
appliances was opened in aid of the funds of the Railway 

rphanage at Derby. At Rome the centenary was cele- 
brated by the cnniiien of a memorial slab at the railway 
station, the English Ambassador, Sir Augustus Paget, tak- 
ing part in the proceedings; and several of the Berlin papers 

ublished long articles referring to this event.—Jlustrated 
Salle News. 


THE BREAKAGE OF CAR WHEELS. 


Ir current report speaks truly, there never were so many 
car wheels broken, in the same length of time, as during the 
past severe winter. The cause to which this has been 
attributed is the exceptionally cold weather. Doubtless this 
was one cause, but to what extent it was the sole one it 
would be both interesting and profitable to inquire. It has 
been shown conclusively that more rails break in winter 
than in summer, and, what is curious, more boilers blow up 
in the cold than in the warm months, but to conclude there- 
from that the increase in the number of explosions or of the 
fracture of rails is due to the cold weather is not an adequate 
explanation. It would be a more correct statement to say 
that more weak boilers fail and bad rails break in winter than 
in summer. In the same way it should be said that more 
poor wheels fail in cold than in warm weather. In other 
words, it requires a combination (to use patent phraseology) 
of poorness or badness and cold to cause a great increase in 
the rate of breakage. If this were not true, that is, if the 
cold alone were the cause of the increase of breakages, then 
all wheels would break whenever cold weather set in. The 
proposition might be stated converse!y, and it might be said 
that all wheels which fail in cold weather are bad, and the 
question would then come up, what is the quality in them 
which constitutes the badness, which, in conjunction with 
cold, causes them to break? 

Unfortunately, we do not know to what extent railroag 
managers or those in charge of the cars or other rolling stock 
have addressed themselves to this inquiry. That it would be 
very profitable to them and interesting to all if they did so, 
and let the results of such investigations be known, is cer- 
tain. Owing to the fact that every railroad company, or 
rather its officers, seem to use their utmost efforts to keep 
the reports of the number, character, and circumstances of 
the wheel breakages secret, it is impossible to draw any 
deductions from the facts, which might have the utmost 
value if such reports were accessible. The character and 
locality of the fracture of different kinds of wheels, if noted, 
would be almost certain to indicate defects in their form and 
proportions. Our knowledge of the effect of the shape of 
cast-iron wheels on their strength is almost entirely of an 
empirical character, and there has never been, so far as we 
know, any investigation of the subject which could be said 
to be a thorough or scientific study of it. A general 
impression exists that the plate which connects the hub with 
the tread of a wheel should not be made flat, but that it 
should have corrugations concentric with the periphery, 
which will permit the plate to spring somewhat as it con- 
tracts in cooling. The shape of these corrugations seems 
thus far to have been determined entirely by the rule of 
thumb. On the other hand it may be said that some of the 
oldest and most successful wheelmakers have been for years, 
and still are, making thousands of what are called single- 
plate wheels, in which the plate is entirely flat and without 
any provision whatever for the contraction of the wheel in 
cooling. These wheels are, however, carefully annealed 
and allowed to cool very slowly, so as not to contract in one 

t before they do in another. If the proportionate num- 
| omg breakages and the character and locality of their 
fracture were reported, is would probably be a very valu- 
able contribution to our knowledge of the weak points in 
the different patterns of wheels. Nearly all of these were 
designed and put into use before the increase in the weight 
and carrying capacity of cars, which has become the practice 
during the last tive or ten years. They were designed to 
camer Tondla not exceeding 5,000 lb. per wheel, and without 
any chaage in their proportions they are now expected to 
carry 8,000 Ib. One of two things is certain: either the 
wheels were heavier and stronger than necessary then, or 
they are too light and too weak now. It has also happened 
in many cases that the size of axles has been increased in 
the wheel-seat from about 4 in. to 4% in., without an 
corresponding enlargemeut of the hub of the wheel. It 
should not be surprising then that there has been this win- 
ter an unusual number of wheels that have become loose on 
the axles. What the circumstances seem to demand is a 
thorough revision of the wheel patterns and an increase in 
their weight and strength somewhat in proportion to that of 
the loads which they must now carry. It seems as though 
it might be hest, too, to increase the size of wheels from 
to 36 inches in diameter. The shock in going over a rough 


track is certainly less to a wheel of large diameter than it is , 


to a small one, and a larger mass of metal has greater power 
to resist concussion than a small one. Thus a cast-iron ball 


one inch in diameter would be crushed under a blow from’ 


a steam hammer, whereas a fifteen-inch cannon ball 
would receive only a slight indentation from the same 
blow. 


There can be no doubt, too, that wheels are often sub-| 


jected to great strains by not being the right distance apart 
or correctly gauged. The groove in a frog through which 
the flange of a wheel must run is only from 2 to 244 in. 
wide, and the width of the flange of the wheel which must 
pass through this groove is from 144 to 154 in., so that we 
can see how easy it would be, if the gauge of the wheels or 
of the track was not correct, to strain either or both of them 
to » dangerous degree. Every car inspector knows that not 
only do very great inaccuracies of this kind often exist, but 
also, owing to the relative position of the axles, that trucks 
are often ‘out of square.” as it is called. Such defects, 
with mismatched wheels—that is, wheels of different 
diameters on the same axle—with a track in bad condition, 
will account, no doubt, for many breakages of wheels 
which would not otherwise occur, even though the weather 
were cold. 

The great demand during the last two years for all kinds 
of railroad material has undoubtedly led to the manufacture 
and use of great quantities of cast-iron wheels of inferior 
quality Railroad companies, like other consumers of 
manufactured articles, are inclined to be exacting somewhat 


in inverse proportion to the demand and the a eva of | 
1a 


having their wants supplied. When it is hard to have 
orders filled, the material received is apt to be less rigidly 
inspected than when all the producers are anxious to get 
orders, 

The fact, too, that the authority to buy and the experience 
of the user of mateiials are so widely divorced on many 
roads brings into action two antagonistic principles. The 
mere buyer of wheels is apt to look only at the cost per 
wheel, and therefore is inclined to get them at the lowest 
price. The user of them would estimate their value, not at 


so much per wheel, but at so much per thousand miles of | 
It is only when a winter like the past one is| 
unusually destructive to bad wheels that the buyer can be | 


service, 


made to realize that the lowest-priced wheels are not the 
cheapest. 

What seems to be needed in car-wheels, as it is in the 
purchase of most other material for railroads, is some simple 
specifications which would designate those qualities which a 
good wheel must have, and which woulc 
practicable method of testing their quality. It may be, of 
course, that no such test is attainable, and that all that can 
be done is to buy wheels with a guarantee from the manu- 
facturer for a given amount of service, thus making it his 
interest to furnish good material. The fact that a good 


quality of cast iron will stand the shocks which a car-wheel | 


must or should resist, however, needs no proof. If, there- 
fore, some thorough tests were made of the material of 
those wheels which break most, and a comparison made of 
its physical qualities with those of the meta] of which the 
wheels are made that have the smailest proportion of 
breakages, it would be quite certain to shed some light on 
this important question. 
Lave much more to gain than to lose by making the facts 
known, especially if, as report says was the case last winter, 
they are all about equally unfortunate in this respect.—Rail- 
road Gazette. 


FRENCH TELESCOPIC GASHOLDER. 
THE TANK. 


WE are informed, in the voluminous memoir of MM. Mon- | 
nier and Thibaudet, that the depth of the tank and all the | 


other points of measurement in the vertical plane of the new 
work was taken in relation to a previously constructed gas- 
holder, a dressed stone being inserted in the curb of the old 
tank, from the datum of the level surface of which all the 
required measurements were made. The center of the tank 
was marked by the intersection of lines drawn from two 
fixed points, selected with reference to their being always 
undisturbed and visible during the progress of the work. 
The circle of the tank was preserved by the use of a tram- 
mel in the ordinary way. The site was drained by a sump- 
hole suitably placed, 35 feet deep and 10 feet in diameter, in 
which was a centrifugal pump. 


Pp. 
For the erection of the tank wall—there being other gas- | 


holders close at hand—an annular trench about 15 feet in 


width, and well timbered, was first excavated to the right | 


depth, and the wall was finished in this trench to the full 
height, and backed up, before the excavation of the dome 
was commenced. The tank wall was built entirely in Port- 
land cement concrete, while the flooring of the dome was of 
hydraulic lime concrete. Every cubic meter of cement mix- 
ture used as the basis of the concrete (béto) consisted of 0-9 
cubic meter of washed sand and 450 kilos of cement. The 
hydraulic lime mortar consisted of an equal bulk of sand 
with 350 kilos of lime. The concrete was composed of 
broken stone or clinkers mixed with one or other of the 
above-described mortars, according to its destination, in such 
proportion that the volume of added mortar was 20 per cent. 
more than would be required just to fill the interstices be- 
tween the broken stone. The stone was broken into pieces 
of between 5g inch and 21, inches, and was screened and 
washed at the same time, every care being taken to remove 
all traces of clay from the stones as well as from the sand 
used in the concrete. After the .right proportions of the 
various mixtures had been experimentally settled at the com- 
mencement of the work, mixing machines were employed to 
secure uniformity in the materials. 

The tank wall, of the dimensions which had been previ- 
ously determined, was built, as stated, of cement défon laid in 
suitable frames by layers of about 4 to 6 inches thick, the 
frames being about 3 feet high. The verification of the 
diameter was carefully repeated by means of the trammel 
before and after every frame was filled, a variation of not 
more than % inch being permitted in the radius. The bed 


of already-laid concrete was always wetted, without pres- | 


sure, before another layer was laid down, and the last course 


of every frame was left at an angle of 45°, sloping alternately | 


to the back and front, in order to give a better bond to the 
following layer of the next frame. Every layer was left 2 
hours to harden before the succeeding one was laid upon it. 
The backing was effected with soil specially set apart for 
this purpose, and followed the rise of the wall after about a 
week’s interval. It was carefully watered and rammed until 
it did not give perceptibly under the blows of the rammers. 

The wall being finished, the formation of the dome was 
proceeded with. The earth was formed to the required spher- 
ical shape, and any springs found were traced out and 
drained toward the sump-hole, by culverts passing under the 
wall. The déton was then laid over the floor. 

There were 36 rest-stones, set in cement, fixed in the bottom 
of the tank. Blocks for securing the tank-guides were also set 
in the vertical wall. The interior of the tank was plastered all 


indicate some | 


At any rate, railroad companies | 


over with equal parts of cement and sand. The surface of 
the concrete was scratched, and then well wetted by a je of 
water, the plaster being laid on about 34 inch thick and well 
troweled. The anchorage plates for the holding-down bolts 
were fixed by the builder, and the curb of the tank was 
finished off with a course of bricks in cement, leaving an 
overflow at one point. When the plastering was completed, 
water to a depth of about 16 feet was run into the tank, and 
the pumping then ceased. 

e total cost of the tank as executed, including expenses 
of supervision and the few works executed by the gas com- 
pany, was about £7,520. 

In some notes descriptive of the progress of the work of 
executing and building the tank, it appears that the method 
adopted of determining the proportion of interstices to the 
bulk of broken stone to be in the béton was by saturat- 
ing various samples of stone with water, and placing them 
in a suitable measure; the quantity of water that could be 
then poured among the stones until the measure was full 
representing the amount of the interstices. Gauged in this 
way, there was a mean of 46°8 per cent. of spaces among the 
stones, The copes | of the hydraulic lime was tested by 
forming a block of 4 cubic inches from the mortar, mixed as 
| specified, immersed 40 hours in water. These blocks should 
| resist the penetration of a needle weighted to 500 grammes; 
in reality, the mortar resisted the needle when weighted 130 
| to 223 grammes above this minimum. 

THE GUIDE FRAMING. 


| The guide framing consists of 18 wrought-iron columns 
| with bases and capitals of cast iron. Against these columns 
are fixed the guides, which are continued to the bottom of 
|the tank. Each column is composed of 13 cylindrical rings, 
| the higher fitting into the lower, so that the diameter of the 
| column diminishes from 3 ft. 3 in. at the base to 2 ft. 734 in. 
}at the top. The lowest ring, however, which enters the 
socket of the base, is not tapered, but is formed out of a 
plate the ends of which are butt-jointed, with an internal 
| cover-plate, countersunk riveted. The first ring is fixed to 
| the shoe by six bolts, 1 inch in diameter; the base being held 
down by 3 bolts of 31g inches diameter. 

The girders are formed in three pieces, two of these being 
| part of the column, and the third being fixed in its place be- 
tween them after the columns had been hoisted. The joints 
are provided with cover-plates. The girders are of the 
simple plate form, 1 ft. 114¢ in. deep. The columns were 
put together on the ground and hoisted in one piece; when 
— the 8in. by 8 in. Hiron guides were bolted in their 
places. 

The cost of the 18 columns and girders with the H guides 
was about £3,565, and the weight of cast and wrought iron 
, used was about 188 tons 41¢ ewt. 


THE HOLDER. 


This construction of the holder was undertaken by the 
same firm who obtained the contract for the guide framing. 

As shown in the drawing, the inner lift is 125-75 feet in 
diameter and 26°25 feet deep, with a dome commencing 8 ft. 
3 in. from the curb, thus leaving a flat annular row of plates 
outside, and rising 6 feet in the center. The outer lift is 
128°5 feet in diameter and 26 feet deep. 


INNER LIFT. 


The sides of the inner lift are in eight rings of sheets, ar- 
ranged to break joint. The top or hanging row of sheets is 
10 mm. (3 in.) thick, butt-jointed, with 34 in. rivets; the 
bottom row is 5 mm. (3-16ths in.) thick; middle rows 3 mm. 
(4 in.) thick. The light sheets are riveted with 7 mm. (about 
1 in.) rivets at about 18-16ths in. pitch. The outer ring of 
the crown is composed of 54 sheets 10 mm. (2 in.) thick, butt- 
jointed. The inner lap is turned up to form the commence: 
ment of the rising dome. It is remarked that this is the 
heaviest strained part of the crown. The top curb is made 
of unequal sided angle iron, the shorter side being used for 
the side or hanging sheets. Another angle iron is riveted 
round the inner edge of the first flat row of crown sheets. 
The number of sheets in the spherical portion of the crown, 
| which is composed of nine rings, all 4 mm. (5-32ds 
| thick, bas been thus determined: (1.) The width not to ex 
3ft.3in. (2.) The number of sheets composing a ring to be 
a multiple of 9, in order to facilitate the execution of the 
/work by the observance of symmetry between the rings, 
while preserving the broken joint. 


Dome Framing.—This framing is composed of 18 princi- 
pals, starting from the curb, and terminating in a cast-iron 
| center-piece. Every principal is formed from plain 8 in. by 
4\4 in. by % in. T-iron top and bottom beams, connected by 
diagonals of 4 in. by 23g in. double T-irons placed back to 
back, and struts of similar design of 3 in. by 3 in. by 3 in. 
| T-irons. The struts are so placed as to radiate from the 
| central point of the sphere of thecrown. It will be observed 
| that the lower beam of the principals is horizontal. The 
| deepest part of the girders is therefore in the center—a form 
suggested by the absence of a central pillar, which necessi- 
tates the construction of a principal to act like a bridge- 
| girder from one vertical post to another on the opposite side 
| of the holder. There are eight tiers of purlines, composed of 
| rolled girder-iron, the outside ring being 8 in. by 25¢ in. by 
5-16 in., and the remainder diminishing to 314 in. by 
| 1}¢ in. by 3-16 in, next the center. A system of triangu- 
| lation by means of 434 in. by 5g in. flat iron maintains the 
| rigidity of the whole framing. 


Vertical Bars.—The 36 vertical stays of the inner lift are of 
| double T-iron, 8% in. by 344 in., riveted to the side sheets 
| With 9-16 in. rivets, and connected in the middle by a 
| T-iron ring. Half of these vertical stays are connected by 
gussets to the ends of the principals of the dome, which they 
serve to support, and the remainder are connected, also by 
| gussets, to the top curb. 


Manhole.—A manhole 6 ft. 6 in. diameter, with a lid 3¢ in. 
| thick, is provided in the center of the dome. 


| Hydraulic Oup.—This is formed of channel iron 9% in. by 
| 33¢ in. by 33g in. by 9-16 in., with a cup-plate 5-16 in. 
| thick and 17% in. deep, edged with two half-round irons. 
| The inner lift having no bottom rollers, the guiding is done 
| by the friction of the outer half-round iron against the verti- 


| cal stays of the outer lift. 
OUTER LIFT. 


| The Grip.—This is similarly constructed to the cup. The 
| vertical grip-plate is about two inches shorter than the depth 
| of the cup, in order to avoid damage to the seal arrargements 
| by the accidental presence of any foreign substance which 
| may have fallen into the cup. 


| The Sides.—The sheeting is similar to that of the inner lift. 
The hanging row is 3-16 in. thick, and the bottom row is 
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of equal thickness. There are 86 vertical stays of double | 
T-iron riveted against the side sheets. These stays are pro- 

vided at bottom with small cast-iron shoes, to give a larger 

faring upon the rest-stones. There are two bottom angle- 

irons, between which are fixed the bottom roller carriages. 


GUIDING ARRANGEMENTS. 


The system of guides consists essentially of 54 pairs of 
the ntial rollers in three different horizontal planes: (1) On 
top of the inner lift. (2) On the top of the grip of the 
= lift. (8) At the bottom of the outer lift sides, the 
tom of the inner lift is guided by the friction of the half- 
rouud iron on the cup against the vertical stays of the outer 
The top carriages are all made to carry two tangential 
and one radial roller, in bearings of “ anti-friction ” metal. 
Y to the extent of 20 mm. (34 in.) is allowed to the radial 

8, and of 15 mm. (9-16 in.) to the tangential rollers. 


INLET AND OUTLET PIPES. inner lift alone gives a working pressure of 74-10ths, and the 

These pipes are alike, and are situated opposite each other. 
Each is composed of a fixed cast iron column, secured to a | guide framing, a total cost for the whole work of £18,285, or 
masonry base. The top of the column carries a knee-joint, ' dour £28 5s. per 1,000 cubic feet of useful holder capacit 
after which comes a sheet-iron pipe 29 inches in diameter. polder to give complete 
Another knee-joint intervenes between this and the next | it has been in operation.—Journal of Gas Lighté 
sheet-iron pipe, which, in its turn, is connected to the 
row of the crown plates by a third joint. Walker's valves, | wake 

in diam used : Is cases of confirmed baldness the new remedy proposed 

man. is to remove the scalp bit by bit, and substitute, by skin 


grafting, pieces of healthy scalp taken from the heads of 

| young persons. The success which bas heretofore attended 
The inner lift was built up from the rest-stones in the tank, | operations of this nature in cases of scalp wounds gives & 
and the dome was fixed by means of a traveling scaffold. promising outlook for this new mode of curing baldness, and 
The outer lift was erected on the ground, and lowered by | perhaps the day is not far distant when the shining pom of 
screws in the usual wav. The sheets were put together with- our venerable fathers will bloom with the flowing locks of 
out paper or hemp, and were set up where necessary. The youth. 


EXECUTION OF THE WORK. 
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ZINCOGRAPHIC PRESS. 


SENEFELDER, the inventor of lithography, in a work pub- 
lished by him in 1818, pointed out a method of printing 
on zine plates, the principle of which was analogous to 
that employed with lithographic stones. In 1829 Mr. Bre- 
gnot took out « patent on the — of this process 
to the printing of large on "he process was afterward 
improved and applied to different kinds of printing by 
Mr. Kaeppelin, who styled it “* zincography.” 

Since that period many inventors, recoguizing the great 
advantages that would result from the substitution of zinc 
for lithographic stones (which are becoming rarer and 
more costly every day), have carried on their researches in 
this direction, without, however, succeeding in overcoming 
all the difficulties that seem to be inherent to this mode 


CHICHESTER CATHEDRAL. 


| THe South Saxon or Sussex Kingdom, extending along 
| the seacoast from Hampshire to Kent, in the sixth and sey. 
enth centuries of the Christian era, was almost separated 
from the rest of England by the great forest of Anderida, 
which filled the whole ‘‘ weald” between the North and 
South Downs, and by the marshes that lay to the east and to 


of sufficient dimensions. In fact, the size of the stones is 
limited, while that of the zine plates is much less so. 


APPARATUS FOR PREPARING STARCH. 


Tue starch which is employed for giving muslin and lace 
curtains their last finish is generally prepared by boiling it 
in an open or closed vessel, with or without a double bottom. | the west of Sussex, where the South Downs end, there giy. 
To clear the solution alum is added. ing place to the lower shores. This sequestered situation 

This method is so inconvenient that a Saxon manufacturer | was probably the cause why Sussex was the last of the Saxon 
has been led to devise a new form of apparatus, shown in | settlements in England to receive Christianity, 
the annexed figure, and which permits of the starch solution| It was about the year 650 that Wilfrid of Northumbria, 
being ‘prepared without the necessity of using alum. The | returning from France, where he had been consecrated ag 
new apparatus consists of a boiler, A, closed by a copper lid Archbishop of York, was shipwrecked op this coust and had 
having a steam-tigbt lining. In the center there is a vertical | a narrow escape of being killed by the barbarous people, 


of printing. The imperfections connected with all attempts 
to make the art a practical success were due more espe- 
cially to a want of proper preparation of the zinc, and to 
the impossibility of fixing the plates firmly enough to the 
ordinary lithographic presses in use. These difficulties, 
however, have finally been surmounted by the invention 
of the machine represented herewith. 

This new press, in its general form, is a species of roll- 
ing-mill, the two cylinders of which can be made to ap- 
proach or recede from each other so as to give as light or 
as heavy an impression as May be desired. The larger of 
the cylinders, which occupies the central part «of the ma- 
chine, receives the zinc plate, which is fixed so firmly to 
it by revolving clamps as to make it almost.an integral part 
of the apparatus. These clamps, which may be caused to 
move in any direction that may be desired, allow the plate 
to be easily regulated in any position so as to obtain an 
exact register. ‘The half of the cylinder not occupied by 
the plate serves as a table for distributing the ink. The 
smaller cylinder, which is placed alongside of the larger 
one, is the printing cylinder, and carries the paper to be 
printed. By means of the guides and points with which 
the press is provided the register may be accurately regu- 
lated, and as correct an impression obtained as with the best 
lithographic presses. The ink trough, which is located 
under the larger cylinder, is easily regulated, and is pro- 
vided with a small apparatus which furnishes instantane- 
ously and exactly the quantity of ink that may be desired. 
The fountain and distributing roiers are moved by means 
of levers between the large cylinder and the ink trough in 
such a way as to take up coll ditilionie at the proper mo- 
ment the ink over the part of the large cylinder which serves 
as an ink table. The upper portion of the machine, over 
the large cylinder, is occupied by the plate rollers, which, 
when the ink table passes, become charged with the ink 
which they afterward distribute over the zinc plate, the lat- 
ter having first passed under the moisteners. he machine 
may be operated by either manual or steam power. 

inonaraphy. which is, as may be seen, a new art, is mak- 
ing rapid progress, and is tending more and more to become 
a substitute, in certain kinds of works, for lithography. It 
has numerous advantages over the latier, some of these 
being the following: 

The capital required to carry a stock of zinc plates is only 
one-twenty-third that which it takes for the same number of 
lithographic stones. The storage of the zinc plates requires 
only one-eighth the space taken up by lithographic stones. 

Precisely the same kind of work may be executed on the 
= as on stone, with just as great perfection, and in less 

me. 

The designs, of whatever character they may be, are more 
firmly fixed on the zinc than on stone, thus allowing of a 
greater number of impressions being taken. : 

The zinc plates prepared by this process may be kept for 
an indefinite period without alteration. 

Corrections, additions, or erasures may be as readily 
effected on the zinc as on stone. 

For impressions of large dimensions, such as maps, post- 
ers, etc., there can be no comparison between the two 
processes, because of the high price of large lithographic 


stones and the impossibility of finding these in some cases | 


NEW ZINCOGRAPIC PRESS. 


axle, B, which is actuated by the bevel-wheel, C, by means|In memory of his deliverance, Wilfrid came back, thirty 
of the pulley, D. On the lower end of this axle are mounted | years later, when he was expelled from Northumbria, and 
the four stirring paddles, E, which, by their revolution, keep | undertook the religious instruction of the South Saxons, 
the material in constant agitation. The steam, which is led | He was assisted by their King Adelwalch and Queen Eabba, 
in by the pipe, F, enters the hollow axle, and is distributed | who abjured the worship of Thor and Odin; and he fixed 
throughout the boiler by means of a series of apertures, F’, | his abode on Selsey Isiand, which was the seat of the bishop- 
F". The admission of steam is regulated by a cock on the | ric he founded until the Norman Conquest. In 1075, when 
pipe, F, while another cock, H, serves for drawing off the | Stigand, chaplain to William the Conqueror, held this see, 
water from the boiled starch. The apparatus is also pro- | it was removed to Chichester. 

vided with a starting lever and a safety-valve. When the| The list of subsequent bishops of Chichester includes 
Bishop Ralph, a bold supporter of Anselm in his struggle 
for the privileges of the clergy against William Rufus and 
Henry I.; Bishop Neville, chancellor of England from 1228 | 
to 1288; Bishop Richard de la Wych, under King Henry IIL, 
a Dominican monk who was canonized as a saint; Bishop 
Gilbert, likewise renowned for his piety; Jobn Langton and 
Robert Stratford, who were chancellors of the realm; Adam 
De Moleyns, a diplomatist in the reign of Henry VI.; Regi- § 
nald Petock, a great theologian and opponent of the Lok § 
lards, author of ‘‘ The Repressor of Overmuch Blaming the 
Clergy.” but himself obliged to recant some propositions 
contrary to the Romish creed; Bishops Sherborne, Go 
Day, avd Christopherson, who were strenuous against t 
Protestant Reformation; and Richard Montague, a great 
High Churchman in time of Charles I. 

The cathedral was built first in the Norman period, by } 
Bishop Ralph, on the site of a Saxon monastery dedicated J 
to St. Peter. and part of the nave and choir is still Norman, 
with two aisles; this portion was restored twenty years ago. 
The retro-choir, of Transition architecture, was constructed 
early in the thirteenth century, and is remarkable for the 
elegance of the detached shafts of Purbeck marble, standing 
outside the massive circular piers; the great pier arches are 
circular, inclosing pointed arches. The Lady chapel, by 
Bishop Gilbert, is also beautiful. 

With regard to the exterior of this cathedral, as shown it 
our illustration from the drawing by Mr. S. Read, its prince: 
pal feature is the’spire, which, though far less lofty (being 
271 feet) than the one at Salisbury, is finely proportion 
and bears a harmonious relation to the lower group 0 
buildings. The tower from which it rises was erected, prob 
ably, by Bishop John de Langton, in the early part of the 
fourteenth century. The upper part of the spire was rebuilt 
by Sir Christopher Wren, who furnished its interior with a8 
ingenious pendulum stage hanging from the summit inside, 
to preserve its perpendicular against the force of bigh winds. 
The west front, originally Norman, is of the early English 
style, in three stories, surmounted by a gable. It was 
Sains by two towers, but the north tower has been de 
stroyed. 

Chichester Cathedral has some interesting works of sculP | 
ture among its monuments, including two or three 
starch has been introduced through an aperture in the cover, | groups by Flaxman, and bass-relief slabs of ancient da‘, 


APPARATUS FOR PREPARING STARCH. 


the steam cock is turned on; the agitator, making 30 /|ratber curious in designu.—JUustrated London News. 
revolutions per minute, is started; and the starch is sub- rn 

mitted to ebullition under a pressure equivalent to twenty-| BEETLES as A Test oF Woo..—A French entomologist 
| five pounds or more. The pressure of the steam prevents the | asserts that the wool of different countries can be distia- 


| choking up of the pipes. In three quarters of an bour there | guished in market by the beetles which frequent the bales 


is obtained « product ready for use, and which recommends | He has identified 47 species in Australian wool; 52 in South 
itself by its excellent quality. The operation takes just one- | African wool; 30 in South American wool; 16 in Spanish 
fourth the time that it does by the ordinary methods in use. | and 6 in Russiap wool. 
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ART ON THE STAGE. 


Scene painting is an art by 
branch of painting just like it, either in the variety of sub- 
jects embraced or in the methods employed. The thorough 
scenic artist must be equally at home in landscape or marine 
work, architectural or fresco. He is not permitted to cul- 
tivate any particular branch of his art, nor any favorite 
style. He must be able to produce at any time the wild 
mountainous passes of Switzerland or the flat meadows of 
Holland; the green lanes of home-like England or the wind- 
ing valleys of romantic Spain. In his architectural work he 
cannot devote himself to the Gothic or the Romanesque, 
but must be equally master of the Moorish, the Greek and 
the Oriental. He may to-day be called upon to paint the 
Temple of Minerva, and to-morrow the Mosque of Omar; 
this week the Windsor Hotel, and next week the Palace of 
Versailles. His art knows no boundaries, and his scope is 
confined by no limits. The universe must be at his com- 
mand, and things unseen must live in his imagination. The 
methods by which he works and many of the materials he 
employs are altogether different from those employed by the 
ordinary oil or water-color painter, They appreach more 
nearly to those of the latter, yet even here certain qualities 
of the colors used by the scene painter constitute a sharp, 
dividing line. 

In the first place, the ordinary water-color painter works 
upon paper. The scene painter uses canvas. He first makes 
a pasteboard model of his scene and gives it to the stage- 


painter lays in his light tints first and puts in bis shadows 
inter may do this or not as he 
itself. There is no other| pleases He may put his light tints over his dark ones | pictures are worth just the canvas the 


afterward. The scene 
and they will not lose any of their brilliancy The advan- 
tage of this in regard to speed may be easily seen. If the 
water-color painter wishes to put a high light in the middle 
of a shadow, be must first erase with a sharp knife — 
of his dark tint, or else put on a aay spot of Chinese 
white. Over the spot thus erased or whitened he puts the 
required tint. The distemper painter is relieved of this 
roundabout process, for he simply dots in his light color 
wherever he needs it over the darker shade and it shows 
with perfect brilliancy. Again, in 7 skies the scene 
painter works by a method of his own, not unlike that 
adopted by oil painters. The water-color painter must leave 
all the broad lights of his sky when putting in the main 
color, and is obliged to work with bis tints wet. The scene 
painter may lay in the entire sky with blue, and paint his 
\light yellowish clouds over it afterward. If the ordinary 
water-color painter were to do this, his clouds would be 
green. Some scene painters, however, work their entire 
skies wet. The effect of a sky painted thus is always very 
fine, but only an artist thoroughly conversant with the 
| values of his can do this. For the colors, 
| it will be remembered, present a very different appearance 
| when wet from that which they have when dry. 
Scene painting has become so important an art that one 
| large firm in this city makes a great specialty of imported 
|materials. There is a long list of colors and other things 


close of the play’s run, are ruthlessly blotted out with the 
| inevitable whitewash brush. Hence these beautiful stage 

are painted on— 
| twenty-one cents a yard.—New York ne. 


THE MANUFACTURE OF BANK BILL AND BOND 
PAPER. 


Or all the papers made in the countey, that manufactured 
| at Coltsville, in the town of Pittsfield, Mass., is perhaps the 
| most valuable. Its value consists especially in the fact that 
| it is not purchasable, at any price; because being “distinc. 
| tive,” its manufacture also ey. in the hands of and 
| for the benefit of *‘ Uncle Sam” himself, its price is incalcu. 
\lable. The manufacture of this ‘‘distinctive” paper is 
| therefore not asmall industry for Berkshire, and it would be 
| hard to find in all the country a mill better adapted to its 
| manufacture, it being just small enough to guard well, and 
_ large enough to afford excellent facilities for the purpose, 
| Its location, first, is favorable, being located in one of the 
| loveliest portions of the country, among the ‘‘ Berkshire 
| hills.” Coltsville is not even a hamlet. The only street, a 
| highway, leading from Pittsfield to Dalton, is shaded on each 
| side by a row of elegant maples, and it has neither the store, 
| blacksmith shop, nor other adjuncts of an ordinary country 
| village, save the hotel, a quarter of a mile distant. It is isolated 
| and yet in the very center of a busy section. Coltsville, so 
|named for the late Hon. Thomas Colt, is on the extreme 
eastern boundary of Pittsfield. three miles from the ‘‘center,” 


carpenter, who builds the frame work and pastes the canvas | used exclusively in scenic art, and improvements are being | and‘its next door neighbors to the east are the extensive 


upon it. It is then ready for the “paint frame.” This isa 
huge wooden affair, bung upon ropes, with counterweights 
attached. It is usually placed against the wall at the back 
or side of the stage, and has a windlass attached by which 
it may be hoisted and lowered. The artist works upon a 
bridge built in front of this frame and at its top when the 
bottom is touching the stage.. By hoisting or lowering the 

aint frame he is enabled to reach any part of hisscene. He 
is provided with plenty of brushes, ranging from a heavy 
two pound brush, such as is used by house painters, to a 
small sharp one for drawing fine lines. In addition to these 
he has several whitewash brushes for laying in flat washes 
and skies. 

His colors are kept in buckets, tin cans, and earthenware 
vessels. His palette is a long table with partitioned com- 
partments on the top to hold small quantities of color, Give 
him now his palette-knife, his rule, plenty of twine and | 
sticks of charcoal, and he is ready to go to work. His first | 
duty is to ‘“‘prime” his scene. This is done with plain 
coat of white. This color and all others used by him are 
mixed with “sizing,” which is simply a weak solution of 
glue. Working with colors mixed in this way is called 
painting in distemper, and has certain advantages which 
will be spoken of furtheron. The priming coat is laid on 
with a heavy whitewash brush, care being taken to drive 
the color well into the canvas. Sometimes heavy unbleached 
muslin is usect; but the usual material is duck. 

After the canvas is primed and dry, the artist is ready to | 
draw. Most scenic painters do their first drawing in a ve 
sketchy manner. After the charcoal outline is finished, it 
is gone over carefully with an ink prepared especially for the 
purpose, and not used in any other branch of art. In archi- 
tectural drawing this part of the work is necessarily done 
with the greatest care, as regularity of outline and accuracy 
of detail are absolutely necessary. A scene painter’s outline 
for a landscape, however, looks very much like the off-hand 
outline productions hastily done by an old hand at sketching 
from nature. The scene painter must be a master of per- 
spective; for street scenes and palace corridors are frequently 
produced by him. The method of drawing in perspective 
on a large scale is curious, though substantially the same as 
that usually employed. The artist selects his ‘‘ vanishing 
point,” usually outside of his scene, and attaches to it by a 
pin a long piece of twine. Beginning atthe top of the scene 
he marks off, in the foreground, the distances between his | 
lines. He then blackens the twine with charcoal, and, lay- 
ing the loose end on his first mark, draws it tight and snaps 
it upon the scene, making a line in the same manner as a 
carpenter does upon a longboard. These lines are afterward 

one over with ink and ruler. In this way he is able to pro- 
uce a perfect perspective. Exterior scenes, in which a 
eastle or other large building appears, often have the per- 
spective increased in effect by continuing a wall or rampart 
down the stage upon a separate piece set exactly in the line 
of perspective. 


SECRETS OF THE SCENE PAINTER. 


The next step is the laying in of the groundwork. The 
sky is, of course, the first point. This is done with white- 
wash brushes, the painter being absolutely free from all 
restraint in his method of puiting on the color. The 
principal point is to get it on quickly. And here the great 
advantages of painting in distemper become thoroughly 
plain. These advantages are two in number: the first is, | 
that the color dries very quickly, thus affording the artist a 
high rate of speed in working; secondly all the colors retain 
when dry precisely the same tint as they had before being 
mixed. The addition of the sizing makes each color several 
shades darker than it is when simply in the powdered state. 
The knowledge of this fact and thorough understanding of 
the effect the tints will produce after drying is one of the 
great secrets of the art. Oil painters of high standing have 
been known to try the distemper method with utterly dis- 
astrous results. Colors mixed with oil always darken sev- 
eral shades and remain dark. Colors mixed with sizing al- | 
ways dry out to their original shade. 

ifferent painters have different methods, and there is as | 
much variety in the schools of scene painting as in other 
branches of art. The German, French, and American artists 
use opaque washes, or, as it is usually expressed, work in 
**body color.” The English school, in which the greatest 
advances have been made, use thin glazes. This in scene 
painting is the quickest and most effective. Morgan, Mars- 
ton, Fox and Vvegtlin are among the leading representatives 
of this school in America, and their method is gradually 
spreading among the artists of this country. Its rapidity 
may be judged from the fact that one of these artists lately 
ainted a scene measuring twenty by thirty feet in less than 

our bours. 

One of the greatest differences in scene painting from or- 
dinary water-color painting is that, while the colors of the 
latter are transparent, those of the former are opaque. For 
instance, the water-color painter can lay ina wash of yellow 
ocher, and, by covering it when dry, with a light coat of 
madder lake, can transform it to a soft orange. In distem- 


per, however, the coat of madder lake would not allow the 
yellow to show but would completely hide it, and the tint 
presented would be pure pink. From this fact results a 
total difference in the painting of foliage. The water-color ' 


| constantly e. Formerly scene painters were obliged to 
grind their own colors, but these are now prepared in 
‘pulp ”’—that is, ground in water. Among the colors used 
almost exclusively by scenic artists are English Paris white, 
zinc white, silver white, drop black, nkfort black, 
Turkey umbers, Italian siennas, Cologne earth, Dutch pink, 
Schweinfurter green, Neuwieder green, ultramarine green, 
Bremen blue, azure blue, Persian scarlet, Turkey red, Tus- 
can red, Solferino, Magenta, Munich lake, Florentine lake, 
Vienna lake, and blue lake. Some of these colors are also 
used by fresco painters, 

Those which are never used except by scenic artists are 
celestial blue, golden ochers, green lakes, Milori greens, 
French green and yellow lakes. The colors’specially im- 
ported for scene painters are carnation, royal purples, green 
lakes, and the English chromes. Indigo is used in ve 
large quantities by scenic artists, but it is used very mod- 
erately by water-color artists. It adds considerably to the 
expense of getting up scenery, as it costs $1.60 per pound 
in dry color, and $1.75 in pulp. The most expensive colors 
are royal rose madder, $2.75 per pound; scarlet lake, $1.75; 
Magenta, $1.75; Solferino, $1.55; royal purple, a8: 
mauve lake, $2.75; crimson, carmine. and Munich lakes, 
$1.75; Florentine and yellow lakes, $1.50. Ten pounds of 
indigo alone are sometimes used in a single scene. 


OTHER MATERIALS USED. 


The scene painter, however, is not confined to colors in 
producing his effects. There isa number of other materials 
of great importance in scene painting. The gorgeous dashes 
of blue, crimson, yellow, and purple that make the resplen- 
dent fairy grotto are not alone sufficient. The glitter that is 
seen on the many-colored stalagmites and stalactites is pro- 
duced by ordinary gold and silver leaf. Sometimes it be- 
comes necessary to produce upon the scene a smooth, glit- 


tering surface which shall be colored. This is produ by | 


foil papers. They are made of paper with a polished metal- 
lic surface, and are very effective in fairy scenes. What are 
known as bronze powders are made of all shades. They are 
metallic powders of gold, silver, bronze, steel, blue, red, 
purple, and other shades. A brush full of glue is drawn 
across the required surface and the bronze is spread over it. 
The consequent appearance is that of a rough metallic sur- 
face similar to that of frosted silver. 

In some scenes it is necessary to represent precious stones, 
The jewels in the walls of some Eastern despot’s palace can- 
not he imitated by paint with a sufficient degree of realism 
to stand the glare of gas and calcium light. Hence, theatri- 
cal art resorts to what are called “‘ logies.” These are made 
of zinc, in the shape of a large jewel, and are set in the can 
vas. They are made in all colors; and thus, by a very cheap 
and easy process, the barbaric splendor of Persia or of Turkey 
may be reproduced in all its origin: opulence. Sometimes 
it becomes necessary to represent that changing sheen that 


|is visible upon highly-polished metals when exposed to the 


rays of the sun. his is done by means of colored lacquers. 
The surface of the metal is painted, and a wash of these 
lacquers, blending from one tint into another. is put over 
it. The light reflected from these different colored washes 
produces the desired effect and gives a highly realistic repre- 
sentation of a surface of metal. 

An ice scene is never complete without something to pro- 
duce glitter and sparkle. This effect is produced by “‘ frost- 
ings” of crushed glass, which are made to adhere to the can- 
vas in the same manner as the bronze powders. The elabo- 
rate ornamental work in interior scenes is always done by 
means of stencils cut in pasteboard. There are books pub- 
lished on fresco painting which give large numbers of beau- 
tiful designs for — ceilings, mouldings, and other orna- 
mental work. Every sgene painter has a collection of these 


works. The ingenious artist, however. is constantly com- 


'bining the different designs, and often invents new ones. 


He is thus enabled to present to the public an ever-changing 
variety. 

The last thing that the scene painter does before the pro- 
duction of a new play is to have his scenes set upon the 
stage at night in order that he can arrange tho lighting of 
them. The ‘‘gas man” of a theater is the artist’s mainstay. 
It lies in his power to ruin the finest scene that was ever 
painted. Ground lights turned too high upon a moonlight 
scene, calciums with glass not properly tinted, or the shadow 
of a straight-edged border-drop thrown across a delicate sky 
—all these things are ruin to the artist’s most careful work. 
The proper lighting of a scene is, therefore, a matter that 
requires the most careful study. The artist sits in the cen- 
ter of the auditorium and minutely observes every nook and 
corner of his scene under the glare of gas. Here a light is 
turned up and there one is lowered until the proper effect is 
secured. The gas man takes careful note of his directions, 
and the stage manager oversees everything. Long after the 
audience has left the theater on the night before the produc- 
tion of a new play, the stage hands, the artist, and the stage 
manager are at work, and the public sees only the charming 


result of their labors when the curtain rises on the next) 


night. 

“ene painters are well paid, their salaries ranging from 
$40 to $150 per week. One well-known artist in this city 
paints only by contract. He is a very fast worker and re- 
ceives from $100 to $250 for one or two scenes, which, at the 


mills of the Cranes, at Dalton, whose reputation for years as 
bond-paper makers has been world-wide, by whom (Crane & 
| Co.) the vernment mill is now owned and operated, the 
| Treasury Department taking the amount demanc d. 
| The mill has a ‘‘ history,” as almost everything in Pitts- 
| field has. Its site was for years occupied as an iron forge, 
| one of the first in Berkshire. From 182@to 1848 it was owned 
| by various firms and used by them™&s a tannery. In the 
| latter year it was converted into a paper mill under the firm 
|name of Wilson, Osborn & Gibbs. In 1851, the late Hon. 
| Thomas Colt, brother of the present Judge James D. Colt of 
the Supreme Court, became a partner, and in 1855 sole owner 
In 1862, Mr. Colt’s increasing business demanded better 
facilities, and the water power being sufficient, a new mill 
was built, then one of the handsomest and most substantial 
in the county, though by no means the largest now. It was 
built under his own personal supervision, and operated by 
| him for the manufacture of collar and ledger papers until 
| 1873. It is 100 by 50 feet in the area, two stories high, 
besides basement and attic, anda ‘‘lean-to” in the rear 100x 
28 feet. It has three engines, one a double-engine, and a 
64-inch Fourdrinier machine. It is lighted by gas made on the 
premises, and heated throughout by steam. In 1856, Mr. 
| Colt experimented successfully with a new fexture in the 
| county or State, viz., artesian wells, in order to obtain a 
| better supply of pure water than the mountain springs or 
| brooks afforded. The first was 250 feet deep, and he met 
with and overcame the usual obstacles in penetrating strata 
like those of the Berkshire geological formation. “This prov- 
ing inadequate, in 1868 he followed it with another, 501 
feet deep, both affording 575,000 gallons daily of the purest 
water to be obtained. Their cost was $10,000. Mr. Colt, 
however, failed in the panic of 1873, and died a few years 
| later, highly esteemed and respected by all who knew him. 
| The mill was afterwards operated by other parties on book 
and news papers, and after remaining idle for about a year, 
| was purchased by the Messrs. Crane & Co., about two years 
ago, who at once made extensive repairs, and put the mill in 
proper condition, to begin upon their contract with the zov- 
ernment, which took effect in the summer or fall of 1879. 
The first floor contains the packing, shipping, and finishing 
room, superintendent's private office,counting and examining 
rooms, where the ladies employed hy the Treasury Depart- 
ment are busy counting and examinir g the finished sheets. 
The manufacture of ‘‘ distinctive” paper is not different 
from that of other fine or bond papers. The stock is, of 
course, all linen, and new; no old rags or stock being used, 
and about one-fourth of it is prepared at the ‘‘ upper” or 
*, nd” milis of the Messrs. Crane & Co., one mile further 
| up the stream in the town of Dalton. In its manufacture, 
| quality, and not quantity, is the principal consideration. 
| There is, therefore, no hurry, and the workmen are all expe- 
| rienced; the best grades of stock are used, and great care is 
| taken not te pull the fiber, therefore giving the paper 
| strength. The water is of the purest character, one spring 
| 1,000 feet southeast supplying 100 gallons a minute, and 
| another 1,°00 feet east, et about as much more. The 
| artesian wells are not used. The water is strained three 
| times before entering the engines, in order to insure as near 
absolute purity as possible. 
Previous to the contract with Messrs. Crane & Co., the 
paper for the government had been manufactured for several 
ears in Pennsylvania. and was made under the process 
own as ‘‘ localized fiber.” It was distinctive to a certain 
extent, but with the award of the contract to the Messrs. 
Crane it came to be more distinctive than ever. The red 
and blue silk fiber is a part of the paper itself, and it has 
also another distinction, both the idea of the then Secretary 
of the Treasury, Hon. Jobn Sherman, of having red and blue 
silk threads running through the sheet, so that there are two 
lines passing along the edge of every bank bill and treasury 
note since the series of 180, one on each side. Bond papers 
differ slightly from that for bank bills, as the parallel silk 
lines run a little differently. This paper is used for all moneys, 
| securities, bonds, checks, and drafts of the government; the _ 
per for checks, however, being of double weight. The 
Hieceve. Crane are the first and only firm who have made the 
paper with the parallel silk lines. The ** distinctiveness” of 
| the manufacture from other papers comes in the machine 
| room, and is a secret process owned exclusively ly the 
| government, and from which time the paper begins to come 
under government control. Accounts with it begin to be 
| kept here, as with money. It represents, if sible, more 
than money, because it is kept out of bad hands. In an order 
of the Secretary of the Treasury dated June 10, 1879, he says 
that he has adopted a distinctive paper, which will be used 
after the then supply is exhausted, until otherwise ordered. 
One of its features, he says, is the introduction of colored silk 
threads into the body of the paper while in the process of 
manufacture, in combination with distributed silk fiber of 
different colors. Of the penalty, he says: ‘“That every person 
who has or retains in his control or ssion the distinctive 
paper shall be punished by a fine of not more than $5,000 or 
be imprisoned at hard labor not more than fifteen years, or 
bot ” 


The mill itself is, therefore, strongly and securely guarded 
every day and night by government guards, all of whom are 
old soldiers, with all the appliances of time watches and 

‘ other saf their rooms are an arsenal in a small 
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oa No one not employed there is allowed to enter the 


building without special permission from the superintendent, | 


while the workmen are the most trusty of all those whom the 
firm employ and well know. On the machine, a 62 inch Four- 
drinicr. the silk threads and fiber become a part of the paper 
itself. The sheets come from the machine three times the 


size they are sent to Washington, and are therefore ris by | 
ay 


4044 inches. A counting machine at the cutter and * 


boy” accurately registers the number, which must be agreed | 


with perfectly in all the — countings which are 
made and daily reported at the superintendent’s office. 
Let us follow the sheet from the machine room to its desti- 
ation : 

. The sheets are now taken to the drying rooms in the second 
story (the machine room, 100 by 40 feet, being in the base- 
ment). The upper floors are entirely under control of the 
vernment, and a guard is constantly maintained at the 
oor, so that no one is allowed to pass not authorized to do 
so. Three or four days are occupied in drying the sheets, 
when they are taken to a room adjoining, and counted. From 
there they are brought again to the first floor, and pressed, 
and then cut into sheets, accurately 844 by 134¢ inches 
The paper is not calendered. At this point it is turned over 
to the government and invoiced, having been counted and 
the regular and necessary entries having been made for 
verification. From there it goes at once to tbe examiners 
and counters, and that, by the way, is one of the most inter- 
esting portions of the work to an « tsider. Their room 
adjoins that where itis pressed, cut, packed, and shipped, and 
is just across the hall from the superintendent's office. The 
ladies, of whom there are a dozen, are experts in their busi 


ness, and are appointed by the Secretary of the Treasury, | been called to supervise. 
Major J. P. McElrath, a government detective, has been | of the sheets of lead. 


in whose office all or nearly all of whom have served long 
terms of service. They are mainly the widows or daugh- 


and inspected. Each sheet makes four bank bills. Its! easily from Herman, Kihleborn, and three others, In his 
proper here to remark, in passing. that but a small percent- | next three essays, however, he was only once successful, and 
age of the sheets are thrown out, even at the first counting on that occasion he only had a solitary and very moderate 
and examination, and sti} less in the two subsequent exami-' opponent At the Newmarket July Meeting he fairly aston- 
nations, at Washington. All the countings must agree with | ished every one by running the peerless Bul Gal to a head in 
those made at the mill, and especially the first registered on | the July Stakes, and cantering away with the Chesterfield 
the * pn ws 8 so that it is impossible to lose a single sheet | Stakes on the following day. These two fine performances 
that cannot be accounted for. It is kept watched of so per- | were followed by a wretched exbibition at Sandown Park. His 
fectly that any defect can be traced from the moment it | next appearance was at Goodwood, where he won the Lavant 
‘leaves the machine until it is given to the people in bank | Stakes from Isola Madre and others; but Wandering Nun cut 
| bills, bonds, or checks, and the governments care of it is | him down without an effort in the Findon Stakes, and he could 
| never lost. not even gain a place in any of his last three races. This 
| As has been before stated, the use of the silk fiber and | vear he has been out three times, running second for the 
parallel lines begins with the series of 1889. wo Thousand Guineas, cutting down Lennoxlove for the 
The manufacture of the distinctive paper began at Colts-| Newmarket Stakes, and walking over for the Burwell Stakes. 
ville, in October, 1879, and Rev. J. K. Burket, a Pennsyl-| While admitting that lroquois met a moderate field in the 
vanian and a retired clergyman, who for some time had | Derby, we do not at all wish to deprive him of any of the 
charge of the Pennsylvania mill, was the superintendent. | credit of his victory, as he must be one of the hardiest and 
He was a thoroughly capable gentleman, but his health | soundest horses ever foaled, and might have been * made to 
becoming impaired he returned to Washington the past win- | order” for the peculiar Epsom course. He bas many valu- 
ter, and is now in the Treasury Department. His successor ; able engagements, including one in the St. Leger, in which 
and the present superintendent is Captain W. H. Higdon, | race we hope to see him play the third and deciding game of 
an Ohioan, and a native of Cincinnati. Although still a| the rubber with Peregrine.—J/ustrated London News. 
| young man, be has been in Uncle Sam’s service since May, 
| 1861, having an honorable record in the arm during the war. . 
He was for several in = revenue pom to at Cincinnati, ‘SECONDARY BATTERY OF M. C. FAURE. 
where a business of about $12,000,000 a year is done, owin 
to the immense distilleries there, and banter had charge of the By E. Revue. 
paper room in the Treasury Department. He took cbargeof| Tuts battery is derived from that of Planté; its electrodes 
the Coltsville Mill in February last. By his long experience, | are of lead, and are plunged into water acidulated with sul- 
he is thoroughly conversant with the business which he has | phuric acid, put its formation is deeper and more rapid. In 
| the Planté battery the formation is limited by the thickness 
M. Faure gives quickly to his ele- 
the mill began operations. ments an almost unlimited power of accumulation by cov- 


stationed in Pittsfield ever s 


IROQUOIS, THE WINNER OF THE DERBY. 


ters of soldiers, and are appointed through the personal 
influence of members of Congress or Senators. It is sur- 
prising how quickly an imperfect sheet is detected in the 
examination, and a mere speck or other defect consigns the 
Sheet back to the pulp again. Everything is done by twos 
Or In pairs, to secure accuracy aud verification of cach other's 
work. The spoiled sheets are cut first into such small bits 
as to be unfit for any further use, and then sent back to the 
pulp. so carefully guarded that none leaves the building. The 
counting is also just as accurately done, and it is surprising 
how fast the nimble fingers go over the sheets. One lad 
counts, and another, sitting opposite, verifies her work. 
Teport is handed in each day to the superintendent, who keeps 


4 record of and account with it. About 40,000 sheets a day | 


is the average counting, but some are even more expert than 
that, if necessary, especially in the Treasurer's office. The 


hours of work for the government emplovees are the same as | 


at the Treasury Department, of which it is really a part, and 
they are governed by the same rules and regulations as to 
— 
ter being counted the paper is put into packages of one 
thousand sheets, subdivided Tote and 
cumbored 80 us to be easily traceable, and compared with 
the accounts kept about it by the superintendent. It is then 
Weighei—one thousand sheets weighing about eleven 
pounds—and packed nicely into boxes. twenty thousand 
Pes in each box, each of which is numbered, and directed 
the Secretary of the Treasury, at Washington. To the 
— carat Pittsfield, though locked in iron bound boxes, 
a carefully guarded, and in due time arrives at Washing- 
oo Girected to the Tr-ssurer. Here it is counted and 
xamined again, and any d ‘fective sheets which were over- 
ed, thrown out. Fiom there it is sent as required to the 
of Engraving aud Printing, where it is again counted 


| He is from Ohio, and was a major in the late President | ering the electrodes with a layer of spongy lead. The two 
Hayes’ regiment, with whom and his family he was on | lead plates of an element are individually covered with red 
the most friendly personal relations, and was treated at the | lead or some other insoluble oxide of lead. They are then 
White House during bis administration as an old neighbor | inclosed in compartments of felt, kept firmly in their places 
and acquaintance. His duties are to keep a close watch of | by lead rivets. and the two electrodes are then placed, the 
any attempt to obtain by stealth any of the paper, and he | one close to the other in a receptacle containing acidulated 
not unfrequently makes the guards a visit at the mill when | water. The element is then traversed by an electric current, 
least expected at night.—Paper World. which brings the red lead to the state of peroxide upon the 
a positive oe and reduces it to metallic lead upon the 
negative electrode. 

THE WINNER OF THE DERBY. | When the mass has been electrolyzed, the couple is formed 
IRoqvors, who has at length succeeded in winning their and charged. When discharged, the reduced lead is oxi- 
first Derby for the Americans, is the property of Mr. P. Lo- | dized, and the peroxide of lead is reduced until the element 
rillard, one of the largest owners of racehorses on the other becomes inert. It is then in condition to receive x new elec- 
side of the Atlantic. He is by Leamington from Maggie B. tric discharge. A quantity of | capable of performing 

t 


B., and his sire, who has already been more than creditably 
represented in this country by old Parole, was himself a 
racehorse of very high character, and was imported from 
England when he was twelve years old. Iroquois, who is 


rather on the small side, standing a shade under “15 hands 3 | 


inches, is a brown colt, with a narrew blaze on the face, and 
a little white on the near fore heel. He has a good bead, 
and his neck, though a trifle light, is well set on. Perha 

his stronge-t point is his shoulders. which are unusually 
deep and wel} placed On the other hand, he is undoubtedly 
light in the flank. and his quarters, though very muscular, 
are by no means of the massive order. His feet are as good 
as they can be; and his legs, which are thoroughly well 
shaped, sound, and free from blemish, must be made of iron 
to stand the “ heroic ” style of training practiced by Pincus, 
who prepared him for all his engagements this season, His 
two-year-old career was of « very checkered description. 
| He came out with a great reputation at the Newmarket See- 
‘ond Spring Meeting, and won the Two-Year-Old Plate very 


the work of one-horse power may thus be stored up for an 


| hour in a Faure’s battery of 75 kilos. 


AcTION OF ELECTROLYSIS UPON TOLUENE.—From pure 
toluene the autbor obtains a brown amorphous deliquescent 
body possessing al] the properties of phenose. If the toluene 
submitted to electrolysis contains benzine, the pbhenose is 
accompanied by benzo-glycol. —A, Renard, 


Amone the new discoveries made within the past few 
months is a large body of asbestos. This was discovered b 
Mr. T. B. Leavenworth, about six miles from Deadw 
City. The croppings can be traced for nearly three hundred 
feet, while a large body of it bas already been unearthed. 
Tests have been made which prove that this hody of asbes- 
tos is equal to any yet discove in America. It may be 
that this mineral will not come into immediate use, adds the 
Pioneer, but the day is not far distant when it will become 


an article of export from the Hills. - 
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THE MAGIC CABINET. 


known as the magie cabinet. 
of this kind drew large audiences of curiosity seekers to wit- 
ness it, both in Paris and in a large number of other cities, 
The visitor, on gazing into a small cabinet, which no one 


oscillation follows it, remaining as parallel as possible. 
| The accuracy of this law of the sinus of latitude has been 
confirmed in all places where the famous experiment of 


the vertical axis of the instrument in the dircction of the 


earth’s rotation. Now it is clear that in this rotation the 
roller, C, will carry along the wheel, B (since these two 
parts are mounted on the same axle), always parallel with 
the vertical of the place of observation; and, consequently, 
the wheel, B, will impel the wheel, A, with a velocity equal to 
its own, but in an opposite direction. On the other hand, 


was allowed to enter, saw a small three-legged table, on | Foucault has been repeated; but nowhere has it been | as the axle of the wheel, A, in Fig. 1, is placed on the 
| demonstrated more brilliantly than it was at the Pantheon 
in 1851. 


which lay a large plate containing a human head. This 
head, which was apparently that of a decapitated person, 


H 
| 


THE MAGIC CABINET. 


moved its eyes, made grimaces, and talked. Although the 
spectators believed that they saw an empty space beneath 
the table, the individual to whom the head belonged was 
really seated there, his body being hidden by two vertical 
glass mirrors fitted between the legs of the table at sn angle 
of 45 degrees with the two side walls. The whole was so 
arranged that these two walls coincided with the visible 
portions of the wall in the rear of the cabinet. The three 
walls were painted of a homogeneous color, and the illusion 
being enhanced by the feeble light employed, the effect was 
very remarkable. Had some spectator, however, thrown a 
stone between the legs of the table, a crash of glass would 
have followed and at once have unveiled the mystery.— 
La Nature. 


THE DEVIOSCOPE. 

APPARATUS FOR GIVING DIRECTLY THE RELATION THAT 
EXISTS BETWEEN THE ANGULAR VELOCITY OF THE 
EARTH AND THAT OF ANY HORIZON WHATEVER AROUND 
THE VERTICAL OF THE PLACE, * 


Fovucav.t was the first to formulate that the apparent 
rotation of the plane of the oscillation of the pendulum is 
proportional to the sinus of the latitude, or, in other words, 
that the angular displacement of the plane of oscillation is 
equal to the angular motion of the earth in the same time, 
multiplied by the sinus of the latitude of the place of obser- 
vation. In our hemisphere this displacement occurs toward 


* George Sire in La Nature. 


Fig. & 


THE DEVIOSCOPE SHOWN IN THREE POSITIONS, 


The verification of the law in question by the aid of 
the pendulum requires, however, numerous experiments to 
be made at different latitudes. Now the impossibility of 
making such a verification without traveling about, and the 
difficulty of performing the experiment in a course of 
physics, have led some scientists to devise instruments 
which would show, artificially and on the spot, what in 
reality takes place at different latitudes. Among such 
apparatus may be mentioned those of Wheatstone and 
Silvestre. 

The apparatus which I have constructed for the same 
purpose is more complete than any that have preceded it; 
and it permits of the law in question being verified very 
simply, inasmuch as the arrangement adopted is a faithful 
mechanical realization of Foucault’s hypothesis. 

In the accompanying Figs. 1, 2, and 3 my instrument is 
represented in three different positions, these corresponding 
with the pendulum experiment as performed at the pole, at 
the equator, and at a mean latitude. 
a cast-iron tripod, P, surmounted by a steel standard, which 
supports a sphere made of metal or hard wood. 
experiments, this sphere remains fixed. A curved arm, mm, | 
serves as a support to a small system of gearing composed 
of three wheels, A, B, and C. he sphere and these three. 
wheels have exactly the same diameter. 

The wheel, A, is secured on a steel axle, upon the pro- | 
longation of which is represented, by two little brass balls, | 
the plane of oscillation of an imaginary pendulum. This, 
little pendulum may be fixed at the different latitudes of the 
sphere by displacing the system of gearing by means of a 


Fig. Fig. 


longation of the vertical diameter of the sphere representing 
the terrestrial axis, while the roller, C, moves over the 
equator of this same sphere, it results that the plane of 
oscillation of the pendulum remains strictly fixed with 
respect to surrounding objects. 

m this fixedness it is readily deduced, by the aid ofa 
graduated dial, }, representing a polar horizon fixed to the 
revolving support, and by a needle located in the plane of 
oscillation, that this plane seems to displace itself in a diree. 
tion opposite to the rotation of the support. Thus may be 
verified the fact that at the pole, the displacement of the 
plane of the pendulum’s oscillation is equal to the angular 
motion of the earth, but of an opposite direction. and that 
this displacement takes place toward the left of the observer 
who is facing the pendulum. In order to verify what occurs 
at the terrestriat equat« r, the apperatus is arranged as shown 
jin Fig. 2. It is then seen that the point of contact of the 
|rollcr, C, is exactly at the pole of the sphere, and, con- 
| sequently, that the displacement of the whole system around 

the vertical of the apparatus can produce no angular rotation 
of the roller around its axle, and the same is the case with 
respect to the wheels, B and A. Thus may be demonstrated 
the fact that, at the equator, the plane of the pendulum’s 
oscillation undergoes no angular displacement around the 
vertical, whatever be the azimuth of the plane. 
Finally, as regards the pendulum experiment executed at 


a mean latitude, the apparatus must be arranged as shown in 
Fig. 3. In this arrangement the roller, C, is confined to 
a movement over a parallel of the sphere whose latitude is 
equal to*the complement of that of the place of observation, 
| and it impels the wheel, A, with an angular velocity 
= sin A; being its angular displacement on the 
| sphere. 

| To demonstrate this, let PP’ (Fig. 4) be the line 
of the poles of the sphere, E E’ the equator, and 4 the lati- 
tude of the place. 


On causing the system of wheels to revolve around the 
vertical of the apparatus, it is easily seen that the distances 
| passed over by the point of contact, , on the circumference 
| of the roller, C, and on the parallel circle witb the radius, 
| @ are respectively w bdandw ab. 
| Now these spaces passed over are equal, since the roller, 
| C, moves over the sphere without sliding. We have, then, 


It consists (Fig. 1.) of | ab 


=o— (1.) 


Tn all- the | bd 


A simple discussion of this elementary formula shows 


at : 

1.—When the experiment is made at the pole, as in Fig. 1, 
a b becomes equal to oe E’ = bd; consequently «' = wo. 

a the case of the equator (Fig. 2) ad is nil, and « is 

also nil. 

3.—Finally, in the case of Fig. 3; as by construction } d= 
ob, formula 1 becomes 

ab 


sin 
ob 


or, = wsind,Q. EB. D. 


TELE-PHOTOGRA PHY. 


WHILE experimenting with the photophone it occurred to 
me that the fact that the resistance of crystalline selenium 
varies with the intensity of the light falling upon it might 
be applied in the construction of an instrument for the elec- 
trical transmission of pictures of natural objects in the man- 
ner to be described in this paper. 

In order to ascertain whether my ideas may be carried out 
in practice, I undertook a series of experiments, and these 
were attended with so much success that although the pic: 
tures hitherto actually transmitted are of a very rudimentary 
character, I think there can be little doubt that if it were 
worth while to go to further expense and trouble in elaborat- 
mgs apparatus excellent results might be obtained. ; 

he nature of the process may be gathered from the fol- 
lowing account of my first experiment. To the negative 
(zinc) pole of a battery was connected a flat sheet of brass, 
and to the positive pole a piece of stout platinum wire; 4 
galvanometer was interposed between the battery and the 
brass, and a set of resistance-coils between the battery ane 
the platinum wire (see Fig. 1, where B is the battery, R the 
resistance, P the wire, M the brass plate, and G the galva 
nometer) A sheet of paper which had been soaked in a svlu- 
tion of potassiwm. iodide was laid upon the brass, and one 
end of the platinum wire previously ground to a blunt point 
was drawn over its surface. The path of the point across 
the paper was marked by a brown line, due, of course, to the 


liberation of iodine. When the resistance was 


* 
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i | the left hand of the observer who is facing the peudulum ; | hinge-joint located in the center of the curved support, 
g but in the southern hemisphere it takes place toward the|mm, its axis, prolonged by the imagination, ends at the 
“a Many ingenious illusions have been contrived, depending | right. | center of the sphere. At the upper part of the curved arm 
— on the laws of reflection from plane surfaces. Among} If, then, we designate by n the uniform rotation of the | there is an index which moves over the divided circle, 4, 
7 | these is the well known one devised for theaters by the | earth, the rotation around a vertical, at a latitude a, will | thus permitting of the pendulum being placed exactly at any 
q physicist Robin, and which at one time attracted great atten. | be» sin 2. In a second of siderea) time this rotation is 15° latitude whatever. In this way the vertical of the pendulum 
a tion under the name of ‘“‘ Pepper’s Ghost.” This spectral | sin 4, the uniform rotation of the earth being 15° per sidereal | may be displaced zt will according to any like meridian of 
a illusion is produced by reflections from a large sheet of un- hour. | the central sphere. The wheels, A and B, are toothed and 
silvered plate glass, which is so arranged that the actors on Foucault arrived at the discovery of this law by the aid of | gear with each other. As for the wheel, C, which is on the 
sg the stage are seen through it, while other actors placed in| an ingenious hypothesis, which consists in admitting that, | same axle with B, it is in reality only a roller having a finely 
“e strong illumination, and out of direct view of the spectators, | when the vertical that is always included within the plane | toothed rim, and being designed to roll over the sphere 
oe are seen by reflections in it, and appear as ghosts on the} of oscillation changes direction in space, the successive without sliding when the arm, mm, is made to revolve around 
~ stage. But one of the most striking applications of mirrors | positions of the plane of oscillation are determined by the | xe 
-@g for the amusement of an audience in undoubtedly that seen condition of making minima angles among them. To state 
: in the contrivance represented in the annexed figure and | this in more popular language: when the vert'cal departs 
7 from the plane of the original impulsion the plane of 
i TO 
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anil this line was dark and heavy; when the resistance was | 


t the line was faint and fine; and when the circuit was 
roken the point made no mark at all. If we drew a series 
of these brown lines parallel to one another, and very close 
together, it is evident that by regulating their intensity and 


surface of the cylinder. To the brass arm a binding screw 

is attached, and a second binding screw in the stand is 

| joined by a wire to one of the brass bearings. 

| To prepare the instruments for work ~ are joined up as | 
| shown in Fig. 2, two batteries, a set of nce coils, and | 


cylinder, and be so adjusted that the lines traced by it would 
come midway between those traced by the upper_point. 
Four or six selenium cells could be similarly used. The ad- 
jacent lines of the picture might thus be made absolutely to 
touch each other, and, moreover, the screw upon the 


introducing gaps in the . per places any design or slceaee a galvanometer being used, in exactly the same manner asin | spindles might be coarser, which for obvious reasons would 


might be represented. is the system adopted in Bake- 
well’s well-known copying telegraph. To ascertain if the 
intensity of the lines could be varied by the action of light, 
| used a second battery and one of my selenium cells. made 
as described in Nature, vol. xxiii, p. 58. These were ar- 
ranged as shown in Fig. 1, the negative pole of the second 
battery, B’, being connected through the selenium cell, §, 
with the platinum wire, P, and the positive pole with the 
galvanometer, G. The platinum point being pressed firmly 


upon the sensitized paper and the selenium exposed to a: 


strong light, the resistance, R, was varied until the galvano- 
meter needle came to rest at zero. If the two batteries were 
similar this would occur when the resistance of K was made 


about equal to that of the selenium cell in the light. The | 


int now made ne mark when drawn over the paper. The 
selenium cell was then darkened, and the point immediately 
traced a strong brown line; a feeble | 
upon the selevium, and the intensity of the line became at 


Fig.l. B 


once diminished. Lastly, a screen of black paper, having a | 


large pin hole in the middle, was placed at a short distance 


before the selenium, and the image of a gas flame was | 


focnsed upon the outer surface of the screen, a small por- 
tion of the light passing through the pin hole and forming a 
luminous disk upon the selenium. ‘The galvanometer was 
was again brought to zero, and, as before, the platinum 
point made no mark. When, however, the gas flame was 
shaded a firm and steady line could be drawn; and when the 
light was interrupted by moving the fingers before tbe pin 
hole a broken line was produced. For this last operation a 


very sensitive paper was required, and it was found necessary | 


to move the platinum point slowly. 

In consequence of the very satisfactory resulis of these 
preliminary experiments I made a pair of ‘‘ tele-photo- 
graphic” instruments, of which the receiver was slightly 
modified from Bakewell’s form. They are of rude construc- 
tion, and I shall say nothing more about them except that on 
January 5 they produced a “‘ tele-photograph ” of a gas 
flame, which was good enough to induce me to make the 
more perfect apparatus now to be described. 

The transmitting instrument consists of a cylindrical 
brass box four inches in diameter and two inches deep, 
mounted axially upon a brass spindle seven inches long, and 
insulated from it by boxwvod rings. The spindle is divided 
in the middle, its two halves being rigidly connected 


together by an insulating joint of boxwood. One of the 
projecting ends of the spindle has a screw cut upon it of 
sixty-four threads to the inch; the other end is left plain. 
The Spindle revolves, like that of a phonograph, in two brass 
bearings, the distance between which is equal to twice the 
length of the cylinder; and one of the bearings has an inside 
Screw corresponding to that upon the spindle. At a point 
midway between the two ends of the cylinder a hole a quar- 


ter of an inch in diameter is drilled. and behind this hole is | 


fixed a selenium cell, the two terminals of which are connected 
respectively with the two halves of the spindle. The bear- 
‘ngs in which the spindle turns are joined by copper wires 
on stand of the instrument. The 
osmitter thus described is represented in diagrammatic 
Seciion at Y (Fiy. 2), where H is the hole in the cylinder. and 
8 ~ selenium cell. 
e receiving instrument, shown at X i 
another cylinder similar to that of the 
mounted upon a similar spindle, which, however, is not 
divided. nor insulated from thecylinder. Av upright pillar, 
He fixed midway between the two beario oad slightl 
igher than the cylinder, carries an elastic te arm fit 


With « platinum point, P, which presses normally upon the 


t was next thrown | 


| the preliminary experiments. The cylinder of the trans- | 
| mitting instrument, Y, is brought to its middle position, and 
a picture not more than two inches square is focused upon 
its surface by the lens, L. The pictures upon which I have 
operated have been mostly simple geometrical designs cut 
out of tin foil and projected by a magic lantern. It is con- 
venient to cover a portion of the cylinder with white paper 
| to receive the image. The comparatively large opening, H, 
‘is covered with a piece of tin foil, in which is pricked a hole 
i which should be only just large enough to allow tbe instru- 
ment to work. [I have not been able to reduce it below one- 
| twentieth of an inch, but with a more sensitive selenium 
cell it might with advantage be smaller ] The hole is then | 
brought, by turning round the cylinder, to the brightest | 
point of the picture, and a scrap of sensitized paper, in the | 
same condition as that to be used, being placed under the | 
point, P, of the receiver, the resistance, R, is adjusted so as to | 


_ bring the galvanometer to zero. When thisis accomplished 
the two cylinders are screwed buck as far as they will go, 


be advantageous. A self-acting switch or commutator in 
each instrument would render additivnal line wires unneces- 
sary.—Sheljord Bidwell, in Nature. 


DETERMINATION OF PHOSPHORIC ACID. 
By Dr. BRuUNNER. 


A summary of the principal points in Dr. Petermann’s 
method, the so-called Belgian commercial process. The 
ammonium citrate is prepared by dissolving citric acid in 
ammonia, so that the liquid may have a decided but not too 
powerful ammoniacal reaction. It is diluted to sp _gr. 1°09, 
filtered, and preserved in well-stoppered bottles. e quan- 
tity of the sample operated upon may be : of mixed manures, 
ammoniacal superphosphates, etc., 10 grms., superphos- 
phates, 5, and precipitated phosphates, 2. 100 cc. of the 
citrate are put in a small washing-bottle, and the weighed 
quantity of manure is washed with a slight stream into a 
small porcelain mortar; it is lightly rubbed up with the 
pestle, and gradually elutriated into a 500-c.c. flask, rinsing 
with the washing-bottle till the 100 c.c. are consumed. As 
little water as possible should be used in addition. The flask 
and its contents are next heated to 35° in the water-bath for 
exactly an hour, with occasional sbaking; then filled = 
the mark, mixed by repeated inversion, and filtered. The 
liquid which first passes is always turbid, and only the subse- 
quent portion, when perfectly bright, should be taken for 
analysis. 50 or 100 c.c. of the clear filtrate are then precipi- 
tated with a sufficient quantity of magnesium chloride solu- 
tion, well stirred, made stron; ly ammoniacal, and filtered 
after standing for six hours. rt ter washing with ammonia, 
the precipitate is ignited in the usual manner, and weighed 


Fie. 3.—IMAGE FOCUSED UPON TRANSMITTER. 
the cylinder of the receiver is covered with sensitized paper, | 
and all is ready to commence operations. 

The two cylinders are caused to rotate slowly and synchro- | 
nously. The pin-hole at H in the course of its spiral path will | 
cover successively every point of the picture focused upon | 
‘the cylinder, and the amount of light falling at any moment 
upon the selenium ccl] will be proportional to the illumina- | 
tion of that particular spot of the projected picture which | 
for the time being is occupied by the pin-hole. During the | 
greater part of each revolution the point, P, will trace a 
uniform brown line; but when H happens to be passing over | 


as magnesium pyrophosphate. If the quantity of phosphoric 


| acid soluble in water is required it must be determined in a 


fresh portion. It is remarkable that in the analysis of cer- 
tain very rich superpbosphates the total phosphoric acid, as 
determined gravimetrically by the molybdenum process, was 
repeatedly found lower than the assimilable phosphoric acid. 


DETERMINATION OF PHOSPHORIC ACID. 
By Cari Monr. 


Tue author proposes the following process: 2 or 5 grms, 
of the finely-powdered mineral are repeatedly boiled with 
small quantities of dilute ritric acid; the liquids are mixed 
in a measuring flask containing 100 or 250 c.c., and when 
cold filled up to the mark. In case of superphosphate similar 


a bright part of the picture this line 1s enfeebled or broken. | proportions are observed, but distilled water is used instead 
The spiral traced by the point is so close as to produce at | of nitric acid. 10 or 25 c.c of the filtrate are mixed with a 
a little distance the appearance of a uniformly colored sur- | solution of sodium acetate til] a permanent turbidity is pro- 
face, and the breaks in the continuity of the line constitutea | duced. The solution of uranium acetate is then allowed to 


‘picture which, if the instrument were perfect, would be a | 
a counterpart of that projected upon the trans- | 
' mitter. 
An example of the performance of my instrument is shown 
in Fig. 4, which is a very accurate representation of the 
| manner in which a stencil of the form of Fig. 3 is reproduced | 
| when projected by a lantern upon the transmitter. I have 

| not been able to send one of its actual productions to the 

engraver, for the reason that they are exceedingly evanes- | 
cent. In order to render the paper sufficiently sensitive, it 

must be prepared with a very strong solution (equal parts of 

iodine and water), and when this is used the brown marks 

_ disappear completely in jess than two hours after their forma- 

ition. There is little doubt that a solution migbt be dis- 

‘covered which would give permauent results with equal or 

even greater sensitiveness, and it seems reasonable to sup- 

pose that some of the unstable compounds used in photo- 

graphy might be found suitable; but my efforts in this direc- 

| tion have net yet been successful. 

| In case any one should wish to repeat the experiments 

bere described a few practical hints may be useful. In order 

that as large « portion as possible of the current from the 

battery, B’ (w! is by the selenium Cell), may pass 


| 


Fic. 4—IMAGE AS REPRODUCED BY RECEIVER. | 


through the sensitized paper, the resistance, R, must be 
‘high; the EMF. of the battery, B, must therefore be great, 
and several cells should be used. 

An electromotive force is produced by the action of the 
platinum point and the metal cylinder upon the sensitized 
paper, aud the resulting current is for many reasons very 
annoying. I have rid of this by coating the surface of 
| the cylinder with platinum foil. ; 

Staims are apt to appear upon the under surface of the 
paper, which sometimes penetrate through and spoil the pic- 
ture. They may be prevented by washing the surface of 
the cylinder occasionally with a solution of ammonia. 

Slow rotation is essential in order both that the decom- 

ition may be property effected and that the selenium may 
ave time to change its resistance. The photophone shows 
that some alteration takes place almost instantaneously with 
a variation of the light, but for the greater part of the change a 
very appreciable period of time is required. 
he distance between the two instruments might be a 
hundred miles or more, one of the wires, M, N, being re- 
placed by the earth, and for practical use the two cylinders 
would be driven by clockwork, synchronized by an electro- 
magnetic arrangement. For experimental purposes it is 
sufficient to connect the two spindles by a kind of Hooke’s , 
joint (some part of which must be an insulator), and drive | 
| one of them with a winch handle. 
| The instrument might be greatly improved by the use of 
two, four, or six selenium cells and a corresponding num- 
| ber of points. If two such cells were used the trausmitting 
| cylinder would have two holes, diametrically opposite to 


each other, with a selenium cell behind each. A second 
point would press upon the under surface of the receiving 


the extent of entire c.c. 


| nitric acid, heating gently, and stirring. 


flow in, heating gently at first, and afterward to a boil, and 
before the precipitation is at an end a few granules of potas- 
sium ferrocyanide are added. The ferric phospbute is de- 
composed, the phosphoric acid enters into solution, the ferric 
oxide becomes Prussian blue and mixes with the uranium 
phosphate. The complete transformation of the ferric oxide 
into Frosian blue is ascertained when a drop of the clear 
liquid upon a porcelain plate shows no further coloration 
with ferrocyanide. The hot liquid very rapidly deposits 
the : uspended precipitate. The author presses the rounded 
end of a moist thin glass rod upon ferrocyanide in a dry 
gee when so much clings to the glass as to be sufficient 
or 10 c.c. of a mineral containing a sligbt umount of iron. 
It is important to defer the further addition of the uranium 
solution till all the ferric-oxide is transformed. Tlie addi- 
tion of the uranium solution is then continued till the known 
coloration with potassium ferrocyanide indicates the end of 
the process. The first drop of uranium solution should not 
occasion a red coloration where it falls. If this bappens, a 
new portion must be taken, and the operation repeated. 

in the ordinary process of titrating phosphoric acid with 
uranium, the solution is rarely absolutely free from iron, the 
final reaction disappears after it has been already produced 
—a circumstance which often leaves the analyst in doubt to 
This disappearance of the final 
reaction may be avoided by the careful application of the 
method described above. 


RED LEAD. 
By Friepricn Lux. 


Tue author places 2°07 grms. of the sample in a porcelain 
dish holding about 300 c.c., and adds 20 to 30 c.c. dilute 
In a few minutes 
the red-lead is resolved into lead oxide, which dissolves, and 
peroxide, which is insoluble. He then adds 50 c.c. of a one- 
fifth normal solution of oxalic acid, and heats toa boil. The 

roxide is decomposed and dissolved, and the nature of the 
fiquid shows to a certain extent the quality of the sample. 
Heavy spar, lead sulphate, clay, iron oxide, and gypsum in 
large quantities appear as a turbidity or a sediment, while 
if the red-lead is pure a perfectly clear and colorless solution 
is obtained. The liquid is kept at a boil, and the excess of 
oxalic acid is determined with one-fifth normal perman 
nate, accurately standardized with solution of oxalic acid. 
The number of c.c. of permanganate consumed is deducted 
from 50, and the difference shows the percentage of lead 

resent as peroxide. As not more than 3021 per cent. of 
ead can be present as peroxide, and consequently 19 79 c.c. 
of solution of oxalic acid must remain undecomposed, 5 to 
10 c.c. of permanganate are added at once. and are imme- 
diately decolori Toward the end the decolorization is 
slower, and the operation may be regarded as complete when 
the rose color produced by two drops of permanganate does 
not disappear in half a minute. After the liquid has been ren- 
dered colorless by boiling for & few miinutes, it is nearly 
neutralized with ammonia, mixed with a sufficient rage 
of ammonium acetate, and titrated in the usual manner wi 
solution of bichromate, 14°761 s. per liter. The number 
of c.c. consumed gives the total percentage of lead. If the 
quantity of lead present as peroxide is deducted from the 
total, the lead existing as oxide is found, and the composi- 
tion of the sample is known. 


PHOSPHORUS IN POISONING 
By L. Meprcvs. 


Iw the case of a hen poisoned with phosphorus the 
tive organs were found luminous on the twenty-third 
detected. 


after death, and phosphorus was readily 
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MANIPULATION OF CHEMICAL APPARATUS.— 
STOPPERS. 
Translated from the hy M. Bensamin, Ph.B., 
0.8, 


1. Glass Stoppers —Must be perfectly ground. 


ground, and should be rejected. 


Juty 28, 1881, 


the string tense, the bottle is rapidly moved to and fro. Or the reagents are kept pure. 
the neck of the bottle is held horizontally in the flame ofa 2. Cork .—These must be carefully selected from 
lamp and rapidly revolved (Fig. 4). Considerablecare must uniform material, which should not be soft or porous. Their 
be taken in this operation, that the thick part of the bottle ‘form should be cyliudrical. In their impressed state they 


This is | does not become heated; for, in case it contains liquids, they should have a circumference somewhat larger than that of 
ascertained by wetting them and pushing them into the neck | would in the continual turning touch the hea’ 
of the bottle; if they shake, they have been improperly | and so cause the bottle to break 

In many cases, however, 


portion, the opening into which they are to be introduced; but the 
‘ difference should not be too great, otherwise they would be 
The stopper can generally be removed after properly warm- ‘ compressed beyond their limit of elasticity and then they 


Fires. 1 anp 2.—GRiNDING IN OF STOPPERS. 


Fies. 3 anp 4.—REMOVAL OF OBSTINATE GLASS STOPPERS. 


the difficulty is overcome by grinding them in with a little| ing the neck. The stopper must not be replaced until the | would no longer fit tightly. Before the stopper is inserted, 


emery or oxide of iron, by turning the stopper in a particu-| neck has become perfectly cool, otherwise it would sink in | they are 
The bottle is held in the left hand, and the 
stopper, which has been covered with the wet emery or 
ntly pressed into the neck 


lar manner. 


oxide of iron, in the right, is 


of the bottle and turned 90° to the left (Fig. 1), then is 
slightly withdrawn and again pressed in and turned 90° to 
In this manner it is alternately turned .o 


the right (Fig. 2). 


ressed with a cork press (Fig. 9), or (smaller 
too far, and in the subsequent contraction of the neck it| corks) with cork pincers (Fig. 10), so that they may become 
would be held so much tighter that the neck might break. | soft and flexible, and readily accommodate themselves to the 

Certain chemicals, such as the caustic alkalies, silico-flu- | openings for which they are designed (Figs. 11 and 12), 
orides, ete., have adecomposing effect on the glass. In such | Apparatus fitted with cork stoppers, which are rarely used 
cases, the neck and the stopper must be carefully dried | and so remain unemployed for along while, should be un- 
before the latter is inserted or a thin coat of paraffine is|stoppered; for the long-continued pressure to which the 


the right and left, vubserving the precaution to lift it out | 
ft is essential that the stopper | 


each time before turuing. 
should receive a twofold motion—first a pushing motion 
into the neck; and, second, a revolving motion alternately 
right and left. Beginners seem to believe that simple turn- 
ing will produce the desired result, but this is not so; with- 
out the combined motion no progress is made. 


The sticking of glass stoppers is often the source of con-! 6), the contents are poured out and the last drop 


Fes. 5 anp 6..—-POURING FROM BOTTLES, I. 


Fies. 7 anp 8.—POURING FROM BOTTLES, IL 


applied to the stopper. To prevent the mixing of stoppers, | corks would be exposed would make them too thin and they 

they should be numbered with a diamond, and the same! would lose their elasticity. 

number marked on the bottle. In such cases the cork is fastened by some other method 
In pouring liquids from glass bottles, when both hands | to apparatus, in order that it may not be lost (Fig. 18). This 

are unoccupied, the bottle is held in the right hand, and | is especially desirable for gas-developing flasks which are 

with the left the stopper is removed (Fig. 5); then, still retain- | but seldom used. 

ing the stopper between the fingers of the left hand (Fig.| Holes are made through corks by means of cork borers. 

ly ' These consist of a series of brass (occasionally tin) tubes 


Fre. 9.—CORK PRESS. 


siderable annoyance. This may be overcome by placing the 
bottle on the table, and holding it as shown in fig. 3; at the 
same time the stopper is held with the thumb and forefinger 
and a withdrawing action exerted. Then, with a piece of 
wood, such as the handle of a file or knife, one gently strikes 
the sharp edge of the stopper, drawing it out at the same 
time. If the bottle does not immediately open, the knocking | 


Fires. 11 anp 12.—PRESSING CORKS. 


is continued until it is clear that the stop 
moved in this manner. 
by expanding the neck of the bottle. 


is repeated by striking the other side of the stopper. This| and then the stopper is removed with the fore and middle cage turning to the right pierce the stopper. 
r cannot be re- fingers of the right hand from the bottle. This accomplished, t 
Then one tries to loosen the stopper | the hand is at liberty t» hold the bottle. 


his may be accomplished by two different methods: | removed. as bas been described By careful adherence to 
Either one fastens a strong string to a nail in the wall, and | these 


catching bold of the end of the same with the left hand, it is | the s 


' Fre. 10.—CORK PINCERS. 


removed with the stopper, thus preventing the liquid from | inserted one into the other, each of which is provided at one 
running down along the outside of the bottle, which must | end with a handle, and the other has a sharpened edge. If 
always be held in such a manner that the hand covers the | a tube is to be introduced into a cork, the widtb of the tube 
label and the liquid is poured out on the opposite side, in | is exactly measured, and that borer is chosen which has the 
order to prevent the liquid from running over the rim and next smallest diameter. 

spoiling the label. In pos liquid from the bottle into, Then the sharp end of the borer is placed vertically at the 
a convenient vessel, the latter in the left band (Fig. 7), | proper point on the surface of the cork, and by careful and 


Fre. 13.—PRESERVATION OF CORKED VESSELS. 


Care must 
in an inclined 


aken that the boring does not proc 
This can generally be determined by 


direction (Fig. 14). 
feeling the end. 

rg } Some experience is necessary for the proper accomplish- 
details it is possible to avoid the necessity of placing | ment of this operation. When the borer has almost pierced 
topper on the table while the liquid is being poured out, | the cork, another (old) cork is placed against the eud, and 


The contents are then poured out. and the last drop is 
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the boring completed. Then, by the insertion of the rod, 
the contents of the tube are pus out and the borer with- 
drawn. Both rims of the bole must be round and smooth. 
The opening in the cork is, when necessary, cleaned and 
widened by means of round files, several sizes of which 
one should possess. It is more difficult to bore two or more 
holes in the same cork and to have them exactly parailel. 
After the first hole has been bored as straight as possible, 
the borer is placed with the right hand at the position where 
the second hole is to be made, then closing the two rims of 
the first hole with the thumb and forefinger of the left hand, 
the cork is pierced in the same way as is shown in Fig. 15. 
After the borer has been pushed in a little ways, the opera- 
tion is stopped for a few minutes till one convinces himself 
that the borer bas been placed in the proper position. Then 
the boring proceeds, but care must be taken that the borer 
js not pressed over toward one side or the other. The 
most reliable guide is the feeling in the hand, and this comes 
with practice. 

When the cork borers have become dull from use, they 
must be sharpened. This is readily performed by filing, 
with the flat side of a triangular file, around the exterior of 
the opening (Fig. 16a), and then removing the portions which 
have been bent inward by means of the lower end of the 
file (Fig. 16 3). Both of these operations are alternately 
poate until a sufficient degree of sharpness has been 
obtained. It is best to fuse the ends of glass tubes which 
are to be inserted into the corks; they must not fit too 


peoviuniy be dipped in potassium hydrate (caustic spent 
t is necessary in this operation to be cautious in the use of 
the caustic alkali, for it may by careless handling get in 
under the finger nails and lead to very painful sores, which 
are not noticed at first and only develop later. Of course, 
rubber stoppers must not be used in cases where they would 
be brought in contact with substances which would have a 
dissolving effect in them, such as essential oils, carbon disul- 
soar) ethers, etc. They resist the action of acid quite well. 

volution flasks in which chlorine and nitrous acid are de- 
veloped may be stoppered with rubber corks. While they 
may be attacked somewhat, still they may be considered 
preferable to ordinary corks. 


June 4, 1881. 


SULPHUROUS AND SULPHURIC ACIDS, 


OnLy two compounds of sulphur with oxygen are known 
in the free state, viz., sulphur dioxide, SO,, and sulphur tri- 
oxide, 8O,. These oxides respectively form with water two 
well-known acids, viz., sulphurous acid and sulphuric acid. 
There are, in addition, a series of six other oxy acids of 
sulphur : 

Sulphur Diowide, or Sulphurous Acid. Symbol SO,.—When 
sulphur is burned, a gas is produced which possesses a very 
characteristic odor; this smell is often described as that of 
burning sulphur, but this is so far incorrect, for it is due not 


to the sulphur by itself, but to this compond of sulphur with 


fier 
il 


Fies. 14 anp 15.—BORING OF CORKS. 


loosely. And, on the contrary, when they fit too tightly, | 


they must be moisted with a little water or oil and continu- 
ally turned, always in the same direction while they are | 
being inserted (Fig. 17). At the same time care is to be 


taken that one does not press the tubes in too strongly, for | 
e cork | 


the tube may break and the piece which remains in t 
will run into the hand and inflict severe injuries. | 
For the cutting of corks any ordinary well-sharpened | 


knife will answer. It is only necessary to let it act by draw- | evolved, together with carbonic oxide; the latter, being in- 
ing across the cork rather than by —. One practices | soluble in water, escapes, while the sulphur dioxide dissolves 
ck 


this operation by trying to reduce the thickness of a cork | 
by removing as thin a film as it is possible. The knife is | 
held as shown in Fig. 18; and while pressing it it is repeated, | 
drawn toward the wrist. 
should be softened by a gentle pressing. 

Larger corks may be reduced in size (to the desired shape) 
by filing. Acork file has a rough, rasp-like side, and a finer | 
side. ne begins by using the former, ending off with the | 
latter. It must be freed from time to time by removing the | 
adhering particles of corks so that it may be better adapted | 
to attack the cork. 

Large corks are seldom sufficiently free from pores as to 
be gas tight. They may be made so by treatment with 
paraffine. To accomplish this the paraffine is melted at a 
gentle heat, and the cork placed iu the molten mass for 
some time; it is loaded or attached to a weight so that it will 
be  # under the surface of the liquid. On taking the cork 
out of the bath it is well dried with a piece of cloth, and 
inserted, while still warm, into the opening for which it is 
intended. Should the orifice be too narrow, the slipperiness 
of the paraffine and the elasticity of the cork will make it 


Previous to cutting, the cork | 


brewers on account of its antiseptic 
acid, both in the free state and in combination with bases, 
exerts a powerful preservative action; it acts by absorbing 
oxygen, and therefore is directly opposed to chlorine. Burn 
ing sulphur has a been used in wine-growing countries 
for the purification of the casks and the preservation of the 
wine; the practice has been to make sulpbur matches, and 
having ignited them to plunge them through the bung-hole 
of the cask, which is then bunged down and afterwards well 
shaken, until the sulphurous acid is absorbed; wine-growers 
have found that this treatment gives strength, sweetness, 
and durability to wines which lack these qualities; the result 
of the treatment is often very apparent in this country, 
where many wines arrive possessing an unmistakable flavor 
of sulphurous acid. Although a similar treatment was some- 
times adopted with brewers’ casks, it was not until the late 
Dr. Medlock took out letters patent for his bisulphite of 
lime that sulphurous acid was as a pre- 
servative and antiseptic in the brewery. isulphite of lime 
is prepared by passing sulphurous acid gas through water 
containing carbonate of lime in suspension; the gas first 
dissolves in the water and then acts upon the carbonate, 
liberating carbonic acid, and forming sulphite of lime, 
which in its turn dissolves in an excess of sulphurous acid. 
This most useful preparation, which is so largely employed 
by brewers, gives us sulphurous acid in a very concentrated 
and convenient form, and although a portion is in combina- 
tion with lime, the acids of a decomposing beer are strong 


Fie. 16.—SHARPENING OF CORK BORERS. 


oxygen. Sulphurous dioxide may be prepared for experi- 
mental purposes in a variety of ways, but always by remov- 
ing a portion of the oxygen from sulphuric acid. When 
sulphuric acid is boiled with some copper turnings, sulphur 
dioxide is evolved with great rapidity and regularity. A 
cheaper way of preparing sulphur dioxide is to boil 
sulphuric acid with some charcoal, when the latter removes 
a portion of the oxygen. The sulphur dioxide is then 


and forms a solution of sulphurous acid. Sulpbur dioxide 
may also be produced by boiling sulpburic acid with other 
deoxidizing agents, and for this purpose cut straw, sugar, and 
even sulphur itself, have at different times been recom- 
mended. Sulphur dioxide is a colorless and invisible gas, 
having a peculiar irritating odor and taste. It will not sup- 
port combustion, and being irrespirable, it is injurious and 
even poisonous to animals, Sulphurous acid condenses into 
a liquid under a pressure of three atmospheres at the 
ordinary temperature, or at the normal pressure if the tem- 
perature be reduced by means of a freezing mixture of ice 
and salt. When this liquid sulphur dioxide is rapidly 
evaporated great cold is produced, which is sufficient to 
solidify the remaining fluid, and thus white crystals of 


enough to liberate the sulphurous acid as it is required. 
There are some practical objections to the use of bisulphite 
of lime, which will engage our attention at a later stage of 
these papers, but when judiciously used there is no doubt it 
has been a valuable agent in the hands of the brewer. In 
addition to the bisulphite, there are now many other pre- 
parations of sulpburous acid offered to brewers, amon 

which we may enumerate sulphite of magnesia, sulphite o 
soda, and hydrosulphite of lime, for all of which some dis- 
tinctive advantages are claimed. A solution of sulphurous 
acid is also largely used for the cutting of isinglass in the 
manufacture of finings. This acid is very efficacious for 
this purpose, and as it effectually prevents the formation of 
mould and the propagation of injurious organisms, it is 
superior to sour beer and organic acids, which are also often 
used.” Sulphurous acid combines with nearly all the bases, 
forming a series of salts called sulpbites, which, with the 
exception of such as we have just referred to, are of no 
practical interest to brewers. 


Sulphur Trioxide, or Anhydrous Sulphuric Acid. Symbol 
S80O,.—This is by far the most important compound of 
sulphur, or rather we should say, it is the base of a most 
important class of compounds. The actual sulphur trioxide 
is prepared wit: some difficulty from fuming Nordhausen 


sulphurous dioxide can be obtained. The liquid sulphurous 
acid, SO., is now prepared on a large scale on the Continent, 
and is imported into this country in strong hermetically: | 
sealed copper vessels, and is used here for the artificial pro- | 
duction of ice. 

Sulphur dioxide is very soluble in water, forming then a, 
solution of the true sulpburous acid, H,SO;; at the ordinary 


slip out. If it cannot be fastened in by tying, etc., the!temperature and pressure, water will dissolve more than 


outer surface of the cork is rubbed with finely pulverized 
chalk, which will, in most cases, make it retain its hold. 

Corks belonging to apparatus from which they are seldom 
removed, as, for instance, calcium chloride tubes, are pushed 
away into the tube, or, when this is impracticable, they are 
cut off even with the end of the tube. The outer surface of 
the cork and the rim of the glass are then coated with fused 
sealing wax mixed with alcohol. 


Fie. 18.—CORK CUTTING. 


acid, and occurs at the ordinary temperature in beautiful 
white feathery crystals, which, however, eagerly absorb 


moisture from the atmosphere and liquefy. This trioxide is, 
therefore, only a chemical curiosity, but its combination 
with water, viz., the sulphuric acid, or oil of vitriol of com- 
merce, is of the greatest importance. This sulphuric acid is 


prepared 


on a manufacturing scale by passing sulpburous 


The solution is strongly | 
acid, and moreover sses powerful bleaching properties; 
this is well abeerved by placing a colored flower in some of | 
the solution, when in a short time all color will have disap- 


useful in several industrial arts, and both maltsters and hop- 
growers have availed themselves of this agent as a means of ! 


Fies. 19-21.—FASTENING OF CORK STOPPERS. 


forty times its volume of this gas, and this solution forms the | acid gas, prepared by burning sulphur or iron pyrites in 
sulphurous acid of commerce. ble 


suita furnaces, into large leaden chambers, where it 
meets also with a supply of steam and air, and also with a 
small proportion of nitric oxide gas, which serves by a 
remarkable reaction to carry an indefinite quantity of 


peared. This property of bleaching makes sulphurous acid | oxygen from the air to the sulphurous acid, thus ae 


strong sulpburic aci 


it into sulphuric acid; in this wa 
om of the leaden 


gradually concentrates on the 


Sometimes it is desirable to fasten a cork by means of a| producing malt and hops of a fine pale color; it is unfor- chambers, and when drawn off constitutes the oil of vilric! 


— orwire. In such a case the string is folded in the | tunately too common a practice for sulphur to be thrown in of commerce. 
ape of a loop, as is shown in Fig. 19, which is brought | considerable quantities on to the fire under the malt ands 


over the cork, and the ends of the string are drawn together | 


hops while on the kilns; according to a well-known 


It is then a colorless oily liquid havi; « 
ific of 1850; it boils at 620° F., and freezes at about : . 
. Oil of vitriol bas a most extraordinary affinity fcr 


under the rim of the bottle (Fig. 20), and then tied in a solid | authority 5 Ib. or 6 Ib. of sulphur are burned on the fires water, and will withdraw aqueous vapor from the simo- 


double knot on top of the bottle. 


When wire is used a loop | under each kiln-load of hops, and it is said ‘‘ the fumes pass sphere, as well as from many compounds; it has a mvst 


= similar to the one shown in the cut (Fig. 21). The quickly up through the drying hops and bleach those that | powerful corrosive action, and will blacken or char most 
© portion of the wire is twisted together below the rim | are discolored, and impart a brighter hue to all samples.” 


of the bottle, and the o i i 
peration completed by passing the | 
then reel through the loop on top of the pote fia bending | 


8. Rudber 


ordinary cork sto 

remain tint ny ppers for many purposes. 
elasticity they can be (comparatively) more com- 

Pressed without becoming leaky. Hence the to be pre- ; 

ferred In all cases whens a an cl ore 


time, such as evolution flasks and the like. For their | 
oration the ordinary cork borers are used, but they must | 


.—These are much more desirable than | guising inferiority; the demand by brewers for very pale 
r f They will | samples is, however, usuully so great that maltsters and hop- 
a longer period of time; on account of their | growers have no alternative but to make up artificially for | 


re to remain closed for a, sulphurous acid. This compound is also of great interest to | 


This practice of bleaching by sulphurous acid, whether | 
applied to malt or hops, ought to be discountenanced by | 
brewers, for it is at best but a rough and ready way of dis- 


the defects of imperfect cultivation and harvesting.-and in 
doing so they call to their aid this striking property of | 
| 


* Ammonium hydrate may also be used with advantage.—Trams. j 


organic bodies; when added to sugar, or any other member 
of the large group of bodies called carbohydrates, it removes 
the element of water and leaves the carbon. Sulpburic acid 
is 2 most powerful acid, and the characteristic 
sour taste to a remarkable degree; it also acts in the usual 


‘manner upon litmus paper; it is the strongest of acids, dis- 


lacing nearly al} cther acids from their combinations. 
Sulphuric acid forms a series of salts called the = 
many of which are largely employed in various industrial 
processes. The presence of sulphuric acid in solution, 
either in a free state or in combination, may be easil 
deteeted by means of a solution of chloride of barium. whion 
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in these pare and the same remark applies to the com- 
pounds o 

the only exception is a compound of sulphur with hydrogen, 
to which we propose to devote a few words. 


Hydrogen Sulphide, or Sulphureted Hydrogen Symbol | 
H,8.—This compound is best prepared by acting upon 
sulphide of iron with dilute sulphuric acid; it is then 
liberated in the gaseous state; it is a colorless gas, possessing 
a mest offensive smell, like that of rotten eggs; it barns with 
a supply of oxygen, forming water and sulphurous acid; it 
is very poisonous, and is even injurious when diluted with | 
a very considerable proportion of air. Sulphureted| 
hydrogen is soluble in cold water, and the peculiar odor and | 
smell of some mineral waters is due to the presence of this | 
compound. It is a most useful reagent to the chemist, as it | 
forms a series of precipitates with the soluble salts of the 
various heavy metals, each of which possesses some peculi- 
arity of color or solubility Sulphureted hydrogen is 
liberated by the decomposition of organic substances con 
taining sulphur, and in this way the unpleasant smell 
attending putrefactive changes is developed; the unpleasant 
smell of rotten egys is really due to the evolution of small 
quantities of sulphureted hydrogen derived from the 
sulpbur contained in the albumen of the egg, and this is 
evidenced by the familar blackening of a silver spoon placed 
in such an egg, due to the formation of a film of sulphide of 
silver. Many sulphates are reduced to sulphides by the 
action of putrescent organic matters; in this way the up 
pleasant smell of some beers brewed with very hard water 
may be accounted for; the hardness of the water is due to 
sulphate of lime, which salt is gradually decomposed, form- | 
ing small quantities of a sulphide, which in its turn is by | 
degrevs decomposed by the acids contained in the beer, and 
thus sulphureted hydrogen is liberated. The presence of 
the minutest trace of sulphureted hydrogen in the air, or 
any gaseous mixture, may be readily detected by means of a 
slip of porous paper dipped in a solution of acetate of lead; 
if any of this gas be present, a brown coloration is immedi- 
ately produced.—Brewers’ Guardian. 


EXPERIMENTS ON ICE, UNDER LOW PRESSURES. 


CERTAIN theoretical considerations on the relations of the 
solid, liquid, and gaseous states of matter led me three or 
four years ago to the speculation that in a perfect vacuum the 
liquid state would be impossible, and that under this condi- 
tion it might be possible to raise bodies to temperatures 
above their ordinary melting points These ideas were 
mentioned to one or two friends at the time, but they natu- | 
rally considered them us speculations which would not be| 
verified by experiment. From the pressure of other work | 
the subject was for the time dropped, and it was not till the | 
autumn of 1879 that an experimental investigation was com- 
menced. The first substance tried was sulphur, but this was | 
ultimately found to be unsuitable, as under low pressures, 
though it apparently boiled as low as 130° C , yet at that or! 
a little above that temperature it began to froth 
was then tried, but as the pressure at which the boiling 
point fel! below the melting point was less than about 7 
mm., it was not easy to maintain the pressure at a suffi-| 
ciently low point. Mercurie chloride, however, which was | 
the next body tried, yielded better results. 

Mercuric chloride melts at 288°, resolidifies at 270°-275", | 
and boils at 308°. About 40 grammes of the pure compound | 
were placed in the tube A (Pig. 1), and a thermometer uar- 


i 


ranged with its pulp embedded in the salt. The drawn out 
end of the tube was connected by stout India rubber tubing 
with one branch of the three-wayed tube, B, while the other | 
was attached to the manometer, C. B was connected with a| 


Sprengel pump fitted with an arrangement for regulating | work to apply it in the case of ice, as it would undoubtedl | 
When the pressure had been reduced by/| have the greatest interest in connection with that substance. | € 


tbe pressure. 


Jury 28, 1881. 


The salt then rose rapidly to temperatures above that at 
which a thermometer could be used, but not the least sign 
of fusion was observed. From the completion of the solidi- 
fication to the end of the experiment the pressure remained 
at about 350 mm. 

The above experiment; which was repeated three times, 
shows therefore that when the pressure is gradually reduced 
from the ordinary pressure of the atmosphere to 420 mm., 
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Fig. 2. 
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and the boiling point simultaneously from 303° to 275°, the 
salt solidifies while it is still boiling, notwithstanding that it 
is strongly heated at the same time, and that, after solidifica- 
tion is complete at 270°, the temperature then rises far above 
the ordinary boiling pcint (303°) of the substance witbout | 
producing any signs of fusion. Under ordinary circum- 
stances mercuric chloride melts at 288° and resolidifies at 


it solidifies under diminished pressure as above described. | 
After the above experiments had been made the investiga- | 
tion had to be unavoidably deferred, and was not resumed | 
till last autumn, when a large number of determinations | 
were made of the boiling points of several different sub- 
stances under various pressures, and from these were drawn 
the general conclusion described in a letter to Nature (vol. 
xxii., p. 434), in September last, viz.: ‘‘ In order that any 


solid substance may become liquid it is n that the 
pressure be «dove a certain point, called the critical pressure, 
otherwise it cannot be melted, no matter how great the heat 
applied. ‘Assuming the truth of this conclusion, I set to 


The great difficulty to be overcome was to maintain the 
pressure in the containing vessel below 46 mm., é.¢., the 
tension of aqueous vapor at the freezing point: for it will 
be easily understood that if the ice be but slightly heated 
the quantity of vapor given off would soon be sufficient to 
raise the pressure above that point. After several fruitless 
penne the following plan, involving the principle of the 
cryophorus, was adop A strong glass bottle, such as jg 
used for freezing water by means of Carre’s pump, was fitted 
with a cork and glass tube, C (Fig. 2), and the cork well fast. 
ened down by copper wire. A and C were then fi led with 
wet mercury (the water facilitating the removal of the air 
bubbles), and C connected with the end of the tube, D E, by 
means of the stout India-rubber tubing, B, a thermonmxter 
| having been previously attached by the wire, 2, to the lip of 
| the tube at The tube, D E, was about oneinch diameter, 
and about four feet long from the bend 1o the end, E; after 
connection with C, it was completely filled with mercury and 
the whole inverted over the mercurial trough, F, as shown in 
| the figure, when the mercury fell to 0, the ordinary height of 
the barometer. The mercury was run out of A by tilt. 
ing up the bottle and inclining the tube, D E. By this 
means a Torricellian vacuum was obtained from A to 0, 
D was next brought tothe vertical, and the bottle, A, placed 
in the trough, P. A tin bottle, G, without a bottom was fitted 
—~_ a cork, so that it might slide somewhat stiffly along 

E 


To begin with, the tin bottle was placed in the position, 
G, and filled with a freezing mixwure of salt and ice. Some 
boiled water was then up into the tube. D E, sufficient 
to form a column at M about two inches deep. The ther. 
mometer, H, had been ——— arranged so that its bub 
might be one or two inches above the surface of the water, 
M. The bottle, A, was next surrounded by a good quantity 
of freezing mixture, in order that any vapor given off from 
the water at M might be condensed in A as fast as it was 
formed, and thus the internal pressure might never be more 
than about 1:0 to 1°5 mm. hen A had been sufficient! 
cooled, which required about fifteen minutes, the tin veculll 
G, was slid down the tube, D E, and its freezing mixture 
removed. The water at M had then solidified to a mass of 
ice, which on heating with the flame of a Bunsen’s burner, 
melted either and the liquid formed 
gan at once to boil. he fusion commenced first at the 
bottom of the column of ice, whereas the upper part fused 
only with difficulty, and required rather astrong heat. The 
fusion in this case was probably due to the steam evolved 
from the lower portions of the ice column being imprisoned 
and unable to escape, and hence producing pressure sufli- 
cient to cause fusion. 

When the greater part of the ice had been melted, the tube 
was tightly clasped by the hand, the heat of which was suf- 
ficient to produce a somewhat violent ebullition. The 
liquid in boiling splashed up the side of the tube and on to the 
bulb of the thermometer, where it froze into a solid mass, as 
represented in Fig. 3. By this means the ice was obtained 
in moderately thin layers. The tube at the points indicated 
by the arrows was then strongly heated by the flame of a 
Bunsen’s burner with the. following results: The ice attached 
to the sides of the tube at first slightly fused, because the 
steam evolved from the surface of the ice next the glass, 
being imprisoned between the latter and the overlying strata 


Naphthalene | 97)°975°, i. ¢., at a temperature identical with that at which | of ice, could not escape, and hence produced pressure suffi- 


cient to cause fusion, but as soon asa vent hole had been 
made fusion ceased, and the whole remained in the solid 
state, and neither the ice on the sides of the tube nor that on 
the bulb of the thermometer could be melted, no matter how 
great the heat applied, the ice merely volatilizing without 
previous melting; thus proving that if the pressure be 
maintained below the critical pressure the ice cannot be 
melted. In different experiments the thermometer rose to 
temperatures considerably above the melting and even the 
boiling point of water, the highest temperature reached 
being 180° C., when the ice had either wholly volatilized or 
had become detached from the bulb of the thermometer, but 
in no case did the ice attached to the thermometer melt 
when these temperatures had been reached, as erroneously 
stated in some reports of my experiments. The ice attached 
to the thermometer did not partially fuse at the commence- 
ment of the heating, because, the heat reaching the outer 
surface of the ice first, evaporation could take place from a 
free surface and the vapor not become imprisoned, as was 
the case with the ice attached to the sides of the tube. These 
experiments were repeated many times with the same re: ult, 
except in one case in which the heat applied had been very 
strong indeed, and the ice attached to the sides of the tube 
fused completely. On removing the lamp, bowever, for a 
few seconds the water froze again, notwithstanding that the 
portion of the glass in contact with it was so hot that it 
could not be touched without burning the band. 

The chief conditions necessary for success appear to be 
(1) that the condenser, A (Fig. 2), is sufticiently large to 
maintain a good vacuum. or the size of apparatus given 
above it ought to be about 1 liter; (<) that the ice is not in 
too great mass, but arranged in thin layers. Nor must it 
expose too t a surface for evaporation, otherwise the 
steam is liable to be evolved more quickly than it can be 
condensed, and “~~ would therefore rise above the 
critical pressure. Further, in the case where the heat is 
applied to the under surface of the layers of ice, the latter 
must be sufficiently thin to allow of a vert hole being foi med 
for the escape of the steam coming from below; if not, 
fusion occurs. When the heat is applied to the free surface 
of the ice the layers may be much thicker. In order to get 
the temperature to rise above the ordinary melting point of 
ice, it is necessary that a very strong heat be applied, other 
wise all the heat is used to convert the ice into steam with- 
out raising its temperature; it must in fact be applied more 
| quickly than it can be absorbed for changing the state of 

gation. Prof. McLeod, who has written to me to the 
ect that he has been unable to obtain any symptoms of 


means of the nump to below 420 mm., the mercuric chloride | On this account my experiments since the end of August | hot ice, has failed, I believe, on account of not having — 


was strongly heated by the flame of a Bunsen’s burner, with | 
the following results: Not the slightest fusion occurred, | 


have related almost solely to ice. | pli 


The problem to be solved was whether ice could be pre- 


Lodge, in an admirable 


ied with thiscondition. Dr. 
| very clear letter to Nature (vol. xxiii., p. 264), has endeav- 


but the salt rapidly subiimed into the cooler parts of the | vented from melting by maintaining the pressure below its | ored to explain why “‘hot ice” is possible, and also points 
tube, while the unvolatilized portion of the salt shrank | critical pressure, é. ¢., the ten ion of its vapor at the melting | out the absolute necessity for supplying the heat more rap 
away from the side of the tube, and clung tenaciously in the | point, and that whatever the intensity of the heat applied. | idly than it can be absorbed by the vapor. 
form of a solid mass to the bulb of the thermometer, which | Now the theory of critical pressure gives us no information | Now the question arises, the thermometer in the 
rose considerably above 800° C., the mercury shooting up to} as to whether the ice, «n non-fusion, would or would not rise | above experiments indicate the real temperature of the ice? 
the top of the stem. After slight cooling, the air was let in, | above its ordinary melting point when strongly heated, but | It bas been said by Prof. Stokes that the ice, though at 
and under the increased pressure thus produced the salt| as this result had been previously attained in the case of | tached to the thermometer, is not at the same temperature 
attached to the bulb of the thermometer at once iaelted and | mercuric chloride, it appeared not impossible that the ice | the latter, and that the action is really as follows: The 
began to boil, cracking the tube at the same time. ight become hot. | pressure is reduced till the boilin int falls below the 
he experiment was next varied as follows: About the € question as to the rise of temperature of the ice above | melting point, and when heat is applied to ice in contact with 
same quantity of chloride was placed in the tube as before| 0°, though at first but a side issue of the investigation, | the glass tube a film passes into vapor, and thus prevents the 
and heated by the full flame of a Bunsen’s burner. The | beeame from it: more especial interest the chief object of | ice from touching the glass except at a few isolated points. 
lamp was applied during the whole of this experiment, and | inquiry, and the experiments which have been made and | The great latent heat of evaporation prevents the ice from 
the size of the flame kept constant throughout. The mer | those which are at present in band relate almost solely to rising to its ordinary melting point, and hence no fusion 
curic chloride first liquefied and then boiled at 303° under! this pvint, ‘occurs. The ice is only heated—except at the few iso 
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at ence produces a while precipitate, which is insoluble in ordinary pressure, and while the salt was still boiling the 
A | the strongest acids. pressure was gradually reduced to 420 mm., when the boil- 
- Of the other compounds formed by sulphur with oxygen ing point slowly fell to 275°, at which ry the mercuric 
~ 8 and bydrogen, none are of sufficient importance to be studied | chloride suddenly began to solidify. and at 270° was cum- 
— pletely solid, the pressure then being 876 mm. When solidi 
_ fication was complete the pump was stopped working, 
4 but the heat still continued to the same extent as before 
| 
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MESMERIC EXPERIMENTS. 


A Few physicians, among them Dr, D. B, St. John Roosa, 
of the State Medical Society; Dr. Mittendorf, the well- 
known microscopic expert; Dr. C. L. Dana, Dr. Josiah 
Roberts, Dr. Birdsall, Dr. Carpenter, of the County Medi- 
cal Society, and others distinguished for scientific research 

As under the circumstances of the case this appeared the | in various departments, latcly assembled in the office of 
most probable explanation of the phenomena, it wus of great | Dr. George M. Beard, at No. 18 West Twenty ninth street. 
importance to show by other and more conclusive experiments | The invitation proposed a —— scance, recalling the won- 
whether the ice really was hot or not. For this purpose Prof. | derful stories of Anton Mesmer and his disciples, of the 
Roscoe suggested the most decisive test which could be | Count Cagliostro, and the strange narratives as to the appa- 
applied, viz , dropping the supposed hot ice into water and | rent death practiced by the Hindoo fakirs collected by Dr. 
ee ering the amount of heating or cuoling of the latter. Up | E-daile, Surgeon-General of India during the first quarter 
to the present I have only had the opportunity of completing | of the present century, whose book was published in 18:8, 
two of these calorimetrical determinations, and the second | and of which only one copy, and that mutilated, is known 
of these was merely a qualitative experiment, as the weight | to exist. The programme provide? for experiments in arti- 
of ice dropped in could not be found, owing to a small | ficially-induced trance, hypnotism, and somnambulism, with 
quanti'y of the water having been jerked out of the caloti- | illustrations of the phenomena of catalepsy, ecstasy, rigidity, 
meter the moment tho ice entered it. In both experiments, | and apparent death, partial and hemi-anesthesia, aphasia, 
however, the water distinctly increased in temperature, and suspension and exaltation of muscular force and of the s;e- 
therefore showed that the ice must have been above 80° C. | cial senses, and examples of trance speaking. The experi- 
In the complete experiment the weight of ice dropped into | ments were conducted upon four young men whom Dr. 
185 grammes of water was 1° grammes, and the rise in | Beard bas had under training for the last few weeks—Chas. 
temperature 02° C., showing that the temperature of the| L. Marsh, aged 16, of nervous and muscular temperament, 
ice was 122° C. From the nature of the experiment the | rather narrow at the shoulders, tall for bis age, in average 
weight of ice which could be dropped into the calorimeter | health, but not robust; Daniel Wright, aged 25, of nervous 
was only small, and though the rise in temperature was but | and glandular temperament, rather imperfect museular de- 
slight, yet if the ice had been at 0° a relatively large cooling | velopment, with light hair, blue eyes, and noticeable defi- 
ought to have been observed. Great care was taken to avoid | ciency of heart and lungs; H. Scott Gray, 21 years of age, 
any error in the determinations. The thermometer | nervous and glandular temperament, light complexion and 
employed wes graduated so as to allow of a difference of | eyes, head rather small, hair sparse and of silken fineness of 
005° C. being easily detected, two observers read off the | texture, heart and lung power rather below the average; 
temperatures independently of one another, the calorimeter John Wilson, of vital and muscular temperament. short and 
was inclosed in several casings and filled with the water to | thick set, head large, shoulders large and powerful, of more 
be used some hours before the experiment, so that it might|than average heart power and pulmonary capacity. It 
have the temperature of the room, while the time which | would have been noticeable to the cye of an expert observer 
elapsed between the readings of the thermometer would not | that there was a trace of what physicians style the neurotic 
be more than about fifteen seconds, and finally the calori- | predisposition in cach of these ee either hereditary or 
meter was not brought into position to receive the ice till the [tay note but, unfortunately, Dr. Beard did not volunteer 


f contact—by radiation, and therefore comparatively 
aig A portion of the heat through the ice and 
falls on the thermometer inside, and the latter rises in tem- 
ture; this causes the formation of a film of vapor be- 
tween the ice and the bulb of the thermometer, so that the 
latter is in contact with the ice at a few points only, and 
therefore hardly any heat passes by conduction to the ice. 


source of he:t had been removed. To place the point beyond | any notes on this important point, and the distinguished 
doubt, however, several add, tional and perfectly satisfactory | medical men present were left to their own conjectures. 
calorimetrical determinations are necessary, and if possible | The importunce of this point will be apreciated when it is 
on a larger scale. Such experiments are at present in hand. | recollected that, in the course of an a respecting the 
In the meantime I would make the following remarks in | ‘‘ Etiology of Certain Phenomena called Spiritual,” prose- 
favor of the high temperature of the ice. If the ice is not | cuted some time ago by a scientific man in this city, and 
really hot, notwithstanding that the thermometer indicates | issued as a monograph by one of the leading publishers, the 
say a temperature of 120° C., how eveloped, by careful inquiry, that the 


is it possible for| singular fact was 
the ice to hang on to the thermometer? For if it be sepa- susceptibility to phenomena of this class, embracing self- 
rated from the bulb by a layer of steam, it cannot hang by |! induced and mesmeric trance, clairvoyance, etc., is invari- 
steam, it would at once become detached from the ther- | ably associated with a predisposition te nervous disturbance 
mometer. The thermometer was chosen so that the bulb | of tue epileptic or hysterical type, and usually with a trans- 
was of the same, and in most cases of a less diameter than | mitted predisposition. 
the stem, so that there was nothing to prevent the ice falling | Dr. Beard’s method of inducing trance with his subjects 
away if so inclined. is simpler and less imposing than that which was employed 
In some cases I have had thin plates of ice attached by | by Mesmer and his disciples. The four subjects under ex- 
their edge at right angles to the stem of a paper scale ther- | periment yesterday afternoon had been so thoroughly trained 
mometer for a considerable time without being detached or | —for the susceptibility to trance increases with repetition, 
melting, notwithstanding the temperature was so high that | and with persons in the habit of using ether as a stimulant 
the paper scale at that portion of the stem to which the ice la single whiff of the drug often suffices—that a pass or two 
clung was charred; this was the case in one of the experi-|downward upon the eyelids, or even a merc contact of the 
ments shown at the Chemical Society. In another instance | finger-tips, was sufficient to put them in the condition 
I have had a thin circular piece of ice attached to the other- | required, while a single reverse pass dissolved the spell, and 
wise bare bulb of the thermometer, and though this piece | the subject recovered consciousuess instantly, but not fully. 
was very thin and no more than about 2 mm. diameter, it | On the contrary, the awakening from slumber was accom- 
took fully one minute or more to volatilize, notwithstanding | panied in nearly every instance with dazed and bewildered 
the thermometer indicated a mean temperature of about 70° | movements, lasting from four to ten seconds, and young 
C., and the surrounding tube was very hot. If the ice were | Marsh complained of pains in the region of the right temple 
not capable of being heated above its melting point, a piece | after the séance was finished. 
so small as that referred to would, I think, under these cir-| The first series of experiments embraced suspension of 
cumstances have fused or volatilized almost instantaneously. | the special senses—sight, smell, hearing, taste, and touch. 
If the ice be really above 80° C. it ought to melt suddenly | While the subject Wright was in the trance condition the 
and at once on discontinuing the heat and increasing the | cornea of the eve, usually so sensitive to contact, could be 
pressure, and this I have in one or two instances found to be | handled with perfect impunity, and without the least move- 
the case. Thus in one experiment a beautiful rod of ice | ment to indicate that he was aware that any such manipula- 
nearly six inches long and about half an inch diameter was | tion was going on. Wright’s eyes are naturally rather weak, 
attached to a glass rod suspended in the apparatus described | and the retina is extremely sensitive to light—painfully so, 
above and heated very strongly with a large Bunsen’s in fact. This point was first shown by throwing a powerful 
burner for several minutes; the pressure was then let in, 
when the ice at once fell off the rod into the mercury trough 


the pupil could be seen to contract, and the utmost self- 


beam from the ophthalmoscope mirror into the eye, when | 


the other four, consisting of loud or shrill sounds suddenly 
applied. The abolition of the sense was, however. concecer! 
by the experts present, after every ingenious method cof 
determination that could be sug, by trained experi- 
mentalists had been exhaustej. 

In the meantime a number of the party, with Gray and 
Wilson, had adjourned to the main office, where a singular 
series of tests was in progress. Both are young men of no 
literary culture, and, in their normal condition, incapable 
of protracted oratorical effort. Gray was directed to address 
the audience with an impromptu encomium of Gen. Garfield, 
and Wilson with an analogous eulogium of Hancock. It 
was amusing to see the two orators, standing side by side, 
each pouring forth at the top of his voice a torrent of com- 
ee ntysyllables, not one word of which could he 

ave defined without appealing to the dictionary. ‘‘I will 
now,” said the experimentalist, after he had set both goin 
simultaneously, ‘show you a most singular phenomenon, 
and he struck a slight, percussive blow upon the neck of 
Gray, near the tip of the left ear. The effect was instan- 
taneous—extraordinary. In the very middle of a syllable 
his power of articulation was suspended, and he stood as 
motionless and silent as a statue. After some three minutes 
had passed, Dr. Beard gave the motionless man a slight slip 
on the back, in the dorsal region of the spinal column, 
Instantaneously the organs of articulation were in motion 
again, and, taking up the broken syllable at the exact point 
where it was interrupted by the touch upon the neck in the 
region of the ear, the orator went on to expatiate upon the 
virtues of Garfield. This experiment—so curious and sug- 
gestive in its aspects—was repeated several times, first wit 
Gray, then with Wilson, and vice cersa; ut Dr. Beard did 
not volunteer any theoretical explanation. Perhaps the 
most extraordinary experiment of all was the production of 
an artificial attack of catalepsy in the case of Wilson. In 
this condition his body was so rigid that two of the medical 
men present lifted him in a horizontal position by takin 
hold of his head and feet, without producing any flexure o 
the spinal column or bending at the hips. He was placed 
at an angle against the wall, and stayed as motionless as a 
piece of timber until he was removed. He was pricked with 
pins; the pupil of the eye was tested with concentrated 
light. Not the least trace of any muscular or other move 
ment was elicited by these experiments; nor was there any 
person present whose muscular power was equal to the tas 
of flexing the arm at the elbow or wrist, or even of bending 
one of the rigid fingers. 

As a last experiment, Dr. Beard transformed Gray and 
Wilson into a pair of Maine ‘‘ jumpers,” and illustrated the 
phenomena by tests.—N. Y. Times, Jan. 7. 


SOME PRACTICAL HINTS TO RECENT 
GRADUATES. 


By BoarpMaNn Resp, M.D. 


THESE hints tre offered to young practitioners by one who 
can still remember when he was young himself. The very 
wise will not find them edifying, and will therefore please 
them. 

f course when you go forth surcharged with all that is 
newest and best in the science of medicine, you go full of 
enthusiasm, confidence, and hope. When you locate and 
hang up your brand-new diploma, you will feel a proper 
superiority over the old fogy practitioners of your neighbor- 
hood. As for the old women, who will occasionally bave 
the effrontery to suggest to you a different line of treatment 
for some critical case, you will wither them with a scornful 
look as you inform them that having graduated at a first- 
class med . al college you are supposed to understand your 
business. It is necessary that you should maintain your dig- 
nity, but meanwhile make a mental note of all the sugges- 
tions you receive from tiese humble sources and ponder 
over them. They are scmetimes valuable. When an offi- 
cious nurse removes your regulation flaxseed-meal poultice 
| from a threatening case of Peary and substitutes an 

onion poultice, snub her effectually for daring to change 
your treatment without consulting you; but if you find the 
patient’s strength rallying and the disease — in conse- 
quence, as you sometimes may, tel] her she n not take 


below, meliing completely, and as far as could be seen even | control was required on the part of the subject to prevent the trouble to change back again, now that the onions are on. 


before it reached the mercury. Careful observations have | involuntary closure of the lids. 
also been made to see whether any cavity could be detected | equally sensitive in this particular. Dr, Beard pow advanced 
between the ice and the hot thermometer when the latter | to the patient, executed a pass or two, and requested him to 
was only partially covered with ice and indicated a bigh | look at some angels coming through the ceiling at an angie 
temperature, but such could not be seen either with ice or | of about 45 degrees. There was no alteration in the — 
mercuric chloride. In both cases the substance appeared to | or respiration of the subject as the trance supervened; it was 
Test in actual contact with the bulb of the thermometer, in | preceded by no pallor and no perceptivle muscular tremor. 

is respect differing from camphor, which does exhibit | Both eyes were still open, and Wright was gazing with wild 
such a space. I have, however, never been able to get cam- | intensity at the angels, when, with a well-adjusted light, a 
phor above its ordinary melting point, though by ——— powerful beam from the ophthalmoscopic mirror was pro- 
the pressure below 400 mm., it solidifies while boiling, aud | jected directly upon the retina. The pencil, concentrated 
| by a mirror three inches in diameter, was so intense that its 
blaze was visible as a luminous spot within the eye, not- 
withstanding the fact that the apartment was not darkened 
for the experiment, and was consequently flooded with full 
daylight. The beam might as well have been directed upon 
the unclosed eve of a cadaver in its cuflin, as far as any sen- 
sibility was concerned. Winking was suspended, and. 
although the beam fell suddenly upon a retina abnormally 
sensitive under ordinary co ons, not the slightest 
instinctive tremor of the eyelid or contraction of the pupil 
betrayed its presence. When the left had been tested in the 
same manner, with the same result, Dr. Mittendorf handed 
the instrument to one of the medical experts standing by, 
who, after repeating the test, expressed himself satisfied as 
to its decisiveness, as the contraction of the pupil under a 
sudden access of light is an involuntary act, and one that 
cannot be restrained by effort of the will. In a similar 


Em. ScooenNE* recommends the use of thallium papers 
for estimating the ‘“ oxidizi principle” of the at- 
mosphere, which, since the existence of ozone in the 
air has become doubtful, he believes to consist mainly 
and perhaps wholly of hydrogen dioxide. The oxidation 
of the thallous compounds is not dependent on the presence 
of moisture. Moreover, the oxidized papers can, with 
Proper care, be preserved for any length of time and thus | manner the subjects were rendered color-blind. 
afford a visible record of observations made. They are best | The tests as to the senses of smell and taste were very sim- 
oe by saturating, not more than two or three days| ple in their description, and consisted in the use of such 

fore use, strips of Swedish filter per with a solution | powerful agents as ammonia and red pepper, which were 
Containing in each 100c.c. 10 grammes of thallium hydroxid’, endured without the least sign of perception of their pres- 

drying as quickly as possible in the air. They are then 
ee until wanted in closed vessels over burned lime. 

e defects of the methods of observation which depend 
‘on the liberation of iodine from iodide of jum 
(Schoenbein’s and Houzeau’s), are . such, he thinks, as to | condition sensibility was sus 
render them wholly unfit for use. The quaatity of iodine | right hand, over a sharply defined area, embracing the ball 


the possibility of sharpl 
| serve as an example of 


The right and left orbs were | 


You will probably be surprised to learn how many 
things some of the old women know which your instructors 
somehow forgot to tell you about. There is so much to 
teach nowadays, that after a short two or three years’ course 
there will always be a good deal left over to be learned from 
the nurses and old women. 

The old-fashioned doctors you may find awfully rusty in 
anatomy, disgustingly ignorant about grammes, cubic centi- 
meters, and such things, and hopelessly bewildered when 
you use the new chemical nomenclature in speaking to them 
of their old pharmaceutical friends. They may even betray 
a shocking ignorance of the microscopic appearance of the 
cells in the mammary tumors which they have been carving 
out for twenty-five ycars past. Yet if they offer to give you 
a pet prescription for colic or lumbago, which they say they 
have found can be depended on, just jot it down in your 
note-book, even if pr feel called upon to protest that you 
| are already brimful of knowledge concerning the most mod- 
| ern treatment of that very disease. Some time you may find 
| that prescription perfeat godsend. 

In short, don’t be above learning from anybody. Keep up 
your dignity, but keep your eyes and ears open. 

Remember that while the older physicians around you will 
have the advantage of you in experience, you will have a 
corresponding advantage over them in the greater amount of 
time and thought you can devote to exch case. The expe 
rienced practitioner may be the pessessor of a gigantic intel- 
lect and may have accumulated a vast fund of very valuable 
medical knowledge, but if he sces sixty patients a day, each 
patient must be content with visits of a very few minutes’ 
duration, and with only a sixtieth part of the time and study 
which he devotes to the consideration of his cases after re- 
turning home. On the other band, if you are so unfortu- 


ence. An interesting experiment with Gray, to illustrate | nate as to be ~ to concentrate all your energies upon a 
circumscribed anesthesia. will single case for the 

e class of tests which were em- | patient will be fortunate in the possibility of receiving an 
ployed in reference to the sense of touch. In the trance | abundance of attention and of being ound i 
mded in the thumb of the) and brilliant manner. 


first few weeks of your practice, the 


n the most rapid 
j If you make the most of your oppor- 
tunities you may in this way score numerous points (espe- 


iiberated depends upon the amount of moisture present, | and the internal surface. The latter was tested with needles | cially among the poor), making cures of bad cases wh 


- nee the ‘‘ozonometer” of Schoenbeir, as can be demon- | and pins, by compression with the forceps, etc., without 
oan, 1s nothing but a crude hygrometer; also upon the | producing a trace of reflex action, while the instant the 
yemrescopic condition of the materials employed in prepar- | point of the needle was applied a hair’s breadth beyond the 
ae, the papers, hence papers obtained from different | area marked out for insensibility, young Gray, whose sus- 
aff tees, though prepared in the same manner, ure unequally | ceptibility to pain is naturally of the most exalted order, 

ected when ex: together under the same conditions. was unable to control the involuntary reflex movement of 
—— — the hand. The tests for suspension of hearing were in their 


* Bor, d. deutech. chem. Gesell, 13, 1508. 


nature rather less 


\ 


| ments of yours into undervaluing experience. 


| your older rivals could not afford to devote sufficient atten- 
| tion to and therefore had failed to relieve. 


Thus you ma 
lay the foundations of a reputation, and reputation is 


money. 

Yet do not be deceived by any of these brilliant achieve- 
It 1s simply 
invaluable, and in order to acquire it as fast as possible pa 


than those for suspension of | will do well to accept all the practice you can honorably 
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obtain, whether it brings you any money at first or not 
When | began practice | esteemed so highly the privilege of 
treating a difficult case that | often felt like tendering pay 
meut instead of demanding it from the patient. 

Don’t tell your patients what medicine you are giving them. 
This is a rule to which there ought to be but few exceptions. 
Doctors and druggists are the most difficult of all patients to 
treat, simply because they know what they are taking. 
When you are called upon to prescribe for a chronic invalid 
or hypochondriac who has taken everything, knows at least 
by name all the drugs in the Pharmacopeeia, and insists upon 
being told what each prescription contains, your task 
becomes most arduous, You cannot hope as a rule to do 
him (or more often it is Aer) any good unless you can prevent 
such a curiosity from being gratified. It is in just such 
cases that a knowledge of the new remedies may stand you 
in good stead 

ut while yourself observing a prudent reticence be care- 
ful to learn from your patients as much as possible. En- 
courage them to state fully all about their idosyncrasies in 
regard to medicines. Most of these will be imaginary, but 
some of them may be real. You need not necessarily discard 
a valuable remedy because it has once disagreed. Often 
reducing the dose is all that is necessary to secure excellent 
results. 

When a messenger comes out of breath to summon you to 
see a dying woman, go at once, but if it is in the country or 
at night anywhere, take along some valerian or assafcetida 
as well as some nitrite of amyl. For nine times out of ten 
it will be a case of hysterics. The nitrite will prove just the 
thing when the attack takes the form of convulsions, 
whether hysterical, epileptic, or only simulated, though it 
would be inappropriate of course if there were cerebral con- 

stion or a tendency to apoplexy as shown by a flushed 
- and throbbing carotida. f it be hysterics the nitrite 
inhaled from a napkin usually acts very promptly If it 
should be epilepsy the same remedy may do good, especially 
if there is a tendency to run into the status epilepticus ; and 
if it be only shamming, nothing so disgusts and frightens 
the malingerer. Such a short cut to diagnosis and treatment 
may not have been mentioned by your professors in their 
lectures, since it is their duty to inculeate more scientific 
methods, Still, you will find such an empirical procedure 
exceedingly convenient in some cases where you wiil scarcely 
have time to employ the sphygmograph, ophthalmoscope, 
and esthesiometer in order-to make a careful and thoroughly 
reliable diagnosis. 

When you have diagnosticated hysterics it will usually be 
safer not no announce this fact to the patient or her friends 
in so many words, unless she happens to be the servant girl 
In that case you may venture to name the disease boldly and 
to prescribe the most efficient treatment, which is an effusion 
of cold water repeated occasionally until a cure is effected. 
When the patient is a lady, call ber malady a nervous shock, 
a sympathetic disturbance, or an eccentric manifestation of 
neurasthenia, or anything else you like, but don’t call it hys- 
terics, [he word is apt to be considered objectionable. 

Join one or more good medical societies and become an 
active working member. It will pay you well in the end. 
Respect the etiquette and ethics of the profession. This 
may seem to necessitate the loss of a good paying family 
now and then, but will be the most profitable course in the 
long run. Even the ignorant masses, with all their weak- 
ness for running after quacks and quack medicines, have a 
greater respect for the physician who is a high-toned gentle- 
man. 

Stick close to your business and study hard. Study your 
books and the journals and your cases, making full notes of 
the latter for future reference whether you intend to write 
them up for publication or not. It will render you more care- 
ful and exact. 

Above all, don’t meddle with politics nor with neighbor- 
hood quarrels. Don’t gossip nor hang around drinking 
places. Attend church regularly on Sunday, but religiously 
abstain from taking sides in church dissensions. You will 
never get to heaven nor into practice by making yourself an 
active partisan in any such troubles.— Medical Bulletin. 


THE USE OF TEST-PAPER IN DISEASE. 
By W. H. Bentriey, M.D., LL.D., Valley Oak, Ky. 


For several years I have been convinced that test-paper is 
too little used by physicians, especially country practition- 
ers, in determining the characteristics of the excreta in dis- 
ease. The following cases will illustrate: 

A few years since, I resided in the village of M——. There 
were three other pliysicians there resident at the time. We 
were all on terms of great intimacy. 

During the summer and early autumn there had prevailed 
an epidemic of diarrbea among children of four or five 
years, and under, with acid discharges. For this I had pre- 
scribed with unvarying success, a mixture of prepared 
chalk, bicarb. soda, pulverized bayberry, gum arabic, white 
sugar, and cinnamon water. 

n October I was summoned, as a medical expert, to at- 
tend a felony trial, in an adjoining county, in which the 
plea of insanity was interposed. 

Just as I was leaving, a lady applied to me to prescribe 
for her four-year old child, who was suffering from diar- 
rhea. The child was not present, but I naturally supposed 
that she had the disease in the prevailing form. I prescribed 
the chalk mixture already referred to, and departed. I was 
absent for six days. On my way home I met a dispatch 
urging my speedy return, as my ‘little patient was at the 
point of death.” On my uarrival I found her extremely ill, 
the bowels discharging nearly every 30 minutes. The three 
physicians were all present, and hurriedly detailed their va- 
rious lines of treatment. They embraced nearly every alka- 
line and vegetable remedy known to have been prescribed 
in similar cases, 

I at once tested the alvine evacuations, and found them 
intensely alkaline. I prescribed acetic acid in 5 minim 
doses, to be repeated every three or four hours. Improve- 
ment was immediate, and complete recovery rapid. | 

Another case in point was that of J. W., a recently mar- | 
ried man, at 23. He had, up to the present attack, enjoyed | 
uninterrupted, life-long health. Three weeks previous to 
my visit to him, he had a violent attack of enter'c fever. He 
called a physician whose skill was thoroughly baffled during 
the first ten days, that he called for counsel. 

He obtained the aid of two very able physicians, but the 
case lingered, and the bowels could not be controlled at any 
one time for a period of more than six or eight hours. Hap- 

ning to visit a case in the vicinity, I was invited to a con- 


erence with the three medical gentlemen already in attend- , 


‘‘acid treatment” had been early 
It occurred 


ance. I learned that the 
installed in the case, and regularly maintained. 


28, 1881. 


to me to test the evacuations, which I did, and to my sur- most European cities and towns are disposed of for more 


prise | found them extremely acid. 

Five grain doses of bicarb. soda in solution, every four 
hours, controlled the bowels in ten or twelve hours, and the ' 
patient made a rapid and complete recovery. 

In this latter case the acidity of the alvine discharges 
struck me as being somewhut remarkable, as in every case 
of enteric fever, in which I had ever tested the discharges 
from either bladder or bowels, | had found alkaline reac- 
tions. 

I think that death would have supervened in both of the 
above cases bad the original lines of treatment been main 
tained, and I mention them :« r ver prominent cases in my 
own practice, in which the ‘lumus paper” has served me a 

ood turn, Its use is common enough in urinary tests, but 
To think that 2 majority of country and village physicians 
neglect its use too much in other affections.—Medical Sum- 
mary. 


BAMBOO. 


Tue United States Consul-general at Shanghai, China, 
writes that there is, perhaps, nothing in China which sup- 
plies more of the primary wants of the people of that empire 
than the bamboo. It is applied to so many different uses 
that it is no easy task to enumerate them all. The list is 
said, however, to number at least 500 purposes wherein this 
plant is made to serve these industrious and economical 
people. Frequently it is made to take the place of both iron 
and steel. The farmer builds bis house and fences out of it; | 
his farming utensils, as well as h’s household furniture, are 
manufactured from it, while the tender shoots furnish him 
with a most delicious vegetable for his table. 

The roots are carved into fantastic images, into divining- 
blocks to guess the will of the gods, or cut into lantern | 
handles and canes. The tapering culms are used for all pur- 
poses that poles can be applied to, in carrying, supporting, 
propelling, and measuring, for the props of houses and frame- 
works of awnings, for ribs of sails and shafts of rakes, for 
fences and every sort of frames, coops, and cages, the wattles 
of abattis, the handles and ribs of umbrellas and fans. The 
leaves are sewed into rain-cloaks and thatches, plaited into 
immense umbrellas to screen the buckster and his wares on 
the stall, or into coverings for theaters and sheds, The 
wood, cut into splints of various sizes, is woven into baskets 
of every form and fancy, sewed into window curtains and 
door screens, plaited into awnings, and twisted into cables. 
The shavings and curled threads furnish materials for stuff- 
ing pillows, while other parts suppiy the bed for sleeping, 
the chopsticks for eating, the pipe for smoking, and the 
broom for sweeping; the mattress to lie upon, the chair to 
sit upon, the table to eat on, the food to eat, and the fuel to 

| cook it with are also derived from it; the ferrule to govero | 
with, and the book to study from; the tapering plectrum for | 
the lyre, and the reed pipe of the sang or organ; the shaft of 
the soldier’s spear, and the dreaded instrument of the judge; 
the skewer to pin the hair, and the hat to screen the head; 
the paper to write on, the pencil to write with, and the cup | 
| to put the pencil in; the rule to measure length, the cup to 
| gauge quantities, and the bucket to draw water; the bird 
cage, the crab-net, and the fish-pole are one and all furnished 
by this plant, whose beauty when growing is commensurate 
to its usefulness when cut down. A score or two of bamboo 
poles for joists and rafters, fifty fathoms of rattan ropes, 
and a supply of palm leaves and bamboo mats for a roof. 
supply material for a common hut in the south of China; $5 
will build a decent one. It not only furnishes the poor and 
laboring classes with necessaries, but it supplies the richer 
classes with many of their luxuries, besides many articles of 
furniture now being made which contribute so much to the 
comfort of foreigners, are manufactured wholly or in part 
from this plant, while its shoots are cut into slices, sun-dried 
and pickled. 

In that portion of the entire south of the Yangtze there 
are said to be growing about eighty varieties of the bamboo; 
of this number, however, only five or six are drawn upon to 
furnish the enormous yearly demaud for consumption. At 
Foochow and Swataw the large size grows to the height of 
forty to fifty feet. and in diameter six or seveninches. The 
largest variety 1 have seen growing is found on the island of 
Formosa; its height is from fifty to sixty feet, while its | 
diameter is seven to eight inches. It is the shoots from the 
large variety which are so eagerly sought after for the table. 
The stalk, however, is said not to be so useful as that of the | 
smaller variety, as it is neither so tough nor durable as the 
latter. I have been induced to make these remarks in the, 
hope that our government might favorably consider the ad- 
visability of introducing this plant into the Southern States, 
and such other localities as are suitable to its growth. I am 
confident that the benefits which would result to the country 
from such a course would in a few years be perceptibly felt, 
for a plant which has served a people so long and well as 
the bamboo has the Chinese, wiil certainly, under American 

enius, soon expand its already broad field of usefulness. 

rom a small grove on a plantation or farm a variety of pur- 
poses could be subserved during the year, for it frequently 
happens that the farmer has occasion to use just such a sized | 
pole or piece of timber as can be found in any such grove. 
Supplied with such a plapt, he would only have to select 
the size needed, cut it off, and it is ready for use, and the, 
following year will find it replaced by at least two others. 
The only difficulty is in rooting it; after this is once success- 
fully accomplished, however, it cares for itself. The ex- 
penses attending such an experiment will be more than can | 
reasovably be expected to be borne by private enterprise. 
Upon this point 1 speak from experience, for a few days ago | 
a vessel cleared for Oregon, the Otago, Captain Boyd in | 
command. By this vessel I sent twelve boxes of bamboos | 
for transplanting, and although, through the kindness of the | 
captain, I had no freight to pay, yet the collecting, boxing, 
and getting them on board was a considerable tax. Good | 
varieties of the bamboo are grown in Japan and Brazil, as | 
well as in China; but, al! things being considered—labor, | 


than enough to pay for collecting them. They are difficult 
to handle as they are liable to be blown about by the wind, 
When applied as topdressing to grass land they produce re. 
markably good results. The like is true of their use on grain 
fields. The loose materials on roadbeds are carried by raing 
into ditches where they accumulate or are conveyed, if the 
land is descending, into hollows. There they accumulate, 
and after the water bas passed out of them by drainage or 
evaporation, they assume a compact form The consistency 
of the material allows it to be lifted by the shovel into carts 
very readily, It may be spread over grass land where it will 
disintegrate by the action of rain; or it may be applied to 
soil that is devoted to any cultivated crops. The value of 
finely pulverized soil as a fertilizer is admitted by all who 
have experimented with it, and its employment will be 
general in the agriculture of the future.— Chicago Times. 


‘LIME ON LAWNS. 


PULVERIZED fresh lime, a correspondent of the Gardener's 
Chronicle says, will effectually drive earth worms from 
lawns. The lime also kills moss, which is so troublesome on 
old lawns, often destroying large patches of grass, and so 
sadly interfering with mowing. Mix the lime with twice its 
bulk of fine soil. Leached wood-ashes we have found better 
than soil for mixing with lime. 
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